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Undor orders of the Council tlie following @ , e m  of transli- 
tention will be adopted f o ~  tho future in all publications of the Society. 
Authom of papers for the Journal, Pt. I, are particnlarly reqnestecl to 
~ d h e r e  to it in their contt.ibution3. 

A. FOR THE DeVANBGCARI ALPHABET, AN@ FQR ALL 
ALPHARE'I'S RELATED TO IT. 

- a ,  q r Z ,  xi,  * i t  UIL, vt7, ur; q?, a?, g?, q.5, 
O> o, 97 6, ? nil W? alr, ' li,, - 

: 4 
s r k ,  V k h ,  ag ,  ugh, r g  
B c ,  W c h ,  W j ,  ~ j h ,  9il 
x f ,  8 t h ,  W d .  8 d h ,  q n  
11 t, q th, ? d. tl Jh, a n 
u p, w ph, r b, n bh, s 
w y, T , Ql 6, rl v, !Z ?) 
Q F, ?I U9, V h .  

I n  the above the tGrinza has been omitted for the sake of clearness. 
In Modern Vernaculars only ; (I may be represented by r, arid 

by rh. 
Auapah ie to be represented by an apostl-ophe, thus 3 ~ 'pi. 

Visarga is represented by h, Jihvcimtiliya by b, and Upatlh,ru.iniya by 5. 
Anusvara is represented by A, thns &d snhtarga, and anrrnailra by the 
sign ' over the letter nasalized, thns d d, 41 g, and so on. The udfitla 
accent is represented by the sign ' and the svarita by ^. Thus, ~ f g :  

I 
agn@, ~ U T  janitd, d kvd, 93n kanyt. The anuditta accent may be 
represented by '. Thus, a ?113iP tk  icvardhanta. 

B. FOR PERSIAN (INCLUDING ARABIC WORDS IN 
PERSIAN) AND HINDOSTBNI. 

(The y s k m  w not applicable to Arabic wlten proraotlnced as in Arabic- 
upetrking wuntriee) :- 

Vowels. Consonants. Sounds only found in 
Hindfisthi. . 

I a u b e bh 
f 6 Y P  e ~ 1 1  

l i  a t  $ th 
csl i Q t 
ct 6 4 fh  

-f 
1 1 1  J 6 

>I ii j ss. jh 



Vowels. Conaonante. Sounds only found in 
Hindiishi.  

i 2 

8 r 3 r 
9 rh 

J s 
2 & 
u. 8 

c;: & 
up B 
P t  

t 
= z 

: f 
q 

d k  4 kh 
df4 
J 1 

.d gh 

r m 
(CI n 

when representing anundsika in D6oa 
Nirgtlri, by ' on the preceding vowel 

J w (or rarely v) 
h 

Y 
Hamzsh f (where necessary) ' 

The J of the article Jf in Arabio worda should be assimilated 
before the solar lettere ; nnd the vowel u which often precedes the article 
and absorbs its vowel should remain attached to tho word to which it 
belongs. ~hus-&"~ Jgl Iqbilu-d-daulah. 

Tanwin may be rendered by 5-e. g., ittij'Eipag. Alif-i mpgrlrah should 
be rendered by q. 

Binel r need not be written in Persian and Hindiistiini words, 
but should be written in Arabic morde. 
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Jangiiflmah n j  F a w u ~ s i y n r  arid Jahdnrliir &ah, a Hindi poem I y  crfdhar 
(Mt t~ l i t lhar )  Brahman, OJ Prag.-By WILLIAM IRVINE, late of 
Beagal Civil Smvice. 

[Rend April, 1699.1 

The following long poem of 1630 lines, on the above subject, wm 
lately trnced for me by Manlvi 'Abdu-l-'aziz of Bhitri, through a natiTe 
of the same place now resident in Benhres, Biibii Ridhe Kign DL. 
I t  was found in the library of the late Bibti Harig Cand of Maballah 
Caukhambah in  the city of Benares. For this gentleman see No. 581 
of Grieixon's " Modelm Vernacular Literature of Hindiistin," (1889). 
After fonr months' efforts permission to make a copy was obtained 
throng11 the influence of C. L. M. Eales, Eeq., C.S., District and Sessions 
Judge, to whom I am much indebted. A Hindi copy was made for 
me by tlie Judge's Registration Muharrir in h i  leisure hours, and one 
in the Persian character by M. 'Abdu-1-'aziz. 

The work is so long as to debar its reproduction in full, nor is i t  
throughout of equal interest. While he is expatiating at  more or less 
length on the heroic virtues of the nobles and ~ f f i c e ~  who have @hered 
round FarmBsiyar's standard, the poet R ~ ~ O W H  hie na~mtive to stand 
still ; and aa a consequence, in spite of the copious vocabulary at his 
command, he repeats himself considerably, nnd the epithets soon begin 
to recur with 6 L  damnable iteration." I therefore propose to submit to 

J. I. 1 



2 W. Irvine-Jungtrismclh of Farrlr&iya~. and Jlluin&v &ah. [No. 1, 

the Society no more tlran extracts (680 lines in all) giving tlie naria- 
tive, nnd including a t  least one specimen of each kind of verse. For 
tlie rest I append an alplrabetical index of the persons, tribes and 
places introduced. 

There are a few, thong11 not many, nnhistorical stnteme~lts. For 
instance, (lilies 81, 32.) LAbdullhli m i i n  is mnde out to have been nt 
Patun11 when he waa really a t  Alliihiibiid ; in lilies 39-4'2 Mir Jumlah's 
nsserted opposition to JahHndHr &Hh is pure myth; and t l ~ e  dates in 
lines 883-886 are l~opelessly wrong. On the other hand, some of the 
details as to localities add to our previous knowledge, and the copious 
use of actual names shows, to my mind, that the author either was 
present in tlie army or wrote immediately afterwards. 

I n  se~era l  instances the introduction of tribal nnmes is not only 
ingenions but effectiee. Here is one exnmple : 

1. 1133. Rojptit sohie sirje Be, Hlidfi, Galcv, Sor?lbarirsi 
Cauhhc?n, Cahdehle, Bais, Baghete, Gnhamar au Raghrrbahsi 
Kachwaha, Sttlamki, Hailanyabari~f, Birnele, Patihi~ralicsi, 
Gahdharb tSihh Rdja snjyo, dal, Btilirlelo, Siirnjbahsi. 

The kinds of verse used are thirteen in number and are ns  follow^, 
stated in their order of frequency. Kabit, lines 1109-1248, 1465-1576, 
1579-1630 (304 lines), Bilds Chasd, 895-1 108 (214j, PMhakul Chnizd 
171-376 (206), Uitir Clrand, 695-894 (ZOO), Hati Qitd Chand, 1309-1464 
( 156) Mndhrrbluir Chnnd, 423-548 (1 26), Dohavii, 1-20, 39-70, 389-4!22, 
637-656 (log), Hclri Qitii, 71-170 (100), Bhrrjang Prayat Charrd, 
549-636, (88), Hird Chand, 1249-1308 (60), Ardlrik Chand, 657-694 
(38), Tomar Charad, 21-38 (18) Chappai Chand, 377-388, (12), total 
1630 lines. As there seems some irregularity or oversight in the 
numbering of the stanzas, I have substituted an enumeration by lines. 

On the evidence of the work now brought forward, two emend&. 
lions may be suggested in the work by Mr. Cfrierson above referred to. 
First, the entries NO. 156 (Mnrlidliar) and No. 157 (Fidlrar) on p. 65 
may be united into one of 91idLar alias BIurlidl~ar. Secondly, the 
dnte nssigned to him, 16% A.D., may be made a t  leaat thirty yews 
Inter, for the present work, a t  the very earliest, belongs to 1713 A.D. 

In tlre pursuit of ineauings, sometimes hard to catch, I hare 
trrntcd the poet's spelling with scant respect, making aspirated and 
unnspiraIed, dentnl nnd cerebral letters, 1's and r's, freely interchange- 
able. I hnre, in fact, chosen " whntover suits the line." 



1900.1 W. 11~vine-Jat~qniin~al~ of Farru&tiynr and Jahd?&dcir. &dh. 8 

Since I begnn ihia paper, I have received a second poem by the 
same poet, a ~ o r t  of supplement or continuation of the Jang-nUrna7a. It 
is on 133 folios, nnd a t  n rough computation reaches 3560 lines in 
length. As i t  is made up of nothing but laudatory stanzas 011 various 
nobles, I sl~nll content mjself with stating the heading6 into wbich i t  
is divided :- 

fol. la. 
3b. 
5% 
9b. 

l l a .  
13a. 
1613. 
20b. 
26b. 
27b. 
48 
71b. 
82 
958. - 

104a. 
11th. 
l23a. 
132b. 

Ratnn Cand ke Kabita 
RHO Ras ke Kabita, Phulmiiri barnan: 
Kabita Babiidur Ji ke, Phiig barnan 
Miihiiriijii Cliabile Riim ke Kabita 
Mir Mn&rif ke Kabita 
Rfijii Jaswant ke Kabita 
Kabita Q e r  Mn~ammad 
Kabita Mahiirijii Chabilo Rtim lie 
Qntbn-1-mnlk Hasan 'Ali m i i n  
Husain 'Ali a i i n  ke Kabits 

I 
[No heading] 

Knbita Muglih U i i n  ke 
[No heading] 

[Doharii-No heading] 
Gri RZm Ji 
[No heading] 
[No heading-Stanzas 37-52 wanting] 
[No heading] 

verses 
9 ,  

I I 

9, 

I 9 

$ 9  

1 9  

Total verses 

43 
167 
loo 
100 
88 

100 
51 
84 
2 

After looking throngh t,his portentous production, one feels appalled 
a t  the enormous facilit,y with which Hindi verse can be written. 



4 ".W. Irvine-Jaf~griiiu~ah of Farrr~Bsiyar and Jahdndar @lr. [No. 1, 

a i " t w f % m w h - m  I 

nfw&wvham3e%ahnn 
#' r l g i i a m m * * i ~ * m x l  

&&m81733t~ftm11 
16 ~cwtfrfkswrn2ai3t~~53twr I 

qqfwm wmm wi f ~ %  u?518* qrr I 
mfkmalrtf iardtsnbh~ 
ilmn 9a a* ui +t qimi wrlr sin n 
w h ' t s  k qq dt mar sew sarr I 

20 v&tm'tdwimMslwmspr;a 



- 1  
av 8k gfwr uPi  $3 slm faa~w i 

40 ufp vgl a=$tlr T? =a dk aim I 
U 

wr d i n a s  =sf+ artl mer I 

em rn * v+bfa ferw m aa w1w I 

m u k  $3m i'k w w  f w d  ms ~ i i f ~ :  

T 4  is Blil ITm &IT 

-1.5 ar s d  it% fa% d Sq wprmn 
3% sardt ncnq 4 WaT W R  n 
P'B 9% qm QtT ~ Q I  WT &GI zri$ 

m s u ~ v  qlai m s  a umif+m m w  
*wab*w*s%ua~i 

60 iitd @T wi% vi w s i  giin nnmr i 

f?rq Pit f%91 gifi a~ Fii fQ8 ;im w m  
av u ~ f i  ag fwrfc -cw i~ urk 9 ~mq I 

56 X W s l W  f d  9? -19 9%?fit qTX 

as & w g m  wi q%i ~itwa WR 
aa m u  fa EIR? srnrt a fuk a 3  d srr 
~ ~ a ~ ~ ~ ~ ~ ~ + w k a f t . . n v ~ s r c ; n  

gfir wig Rm sfi u$ m't am w x  
60- wfsadt&wt?tas*?awr 

a a 8 s d % w ~ w 2 t s i & 4 9 i w r .  
arm? f i1~gg mT $i gitfii f i  9il; BTWT u 
a d  fqng3 dt ~ai ii?k amr~ 
fsrfc uwit xtsr nrs i q  m'c nfa fqwn 



6 W, Irvine-Jang~z6n1a7~ fij Farrukhsiyar atld Jakfi~ddr &ah, [No.  I, 

66 f ~ ~ t i ' t ~ g a r n ~ a d ~ ~ ~ a x r n  
wW? FISW QFl WI X W T  

~ b ~ a e i P m m 3 a ~ . n ~ ~ m  
3fk s ~ r ~  m9i'iim qi 13 f m a  sFit ws 
qa a-t m't d m 3  Bi 2~ q3kv qm 

70 w%s$w~zn%'irq~~qw~ 



1900.] W. Trvine-Jaragnilr~~al~ of Fan~r&heiyar and Jalriindflr &ah. 7 

106 ~ ~ m m z i t f i w n ~ ~ ~ ~ ~  
* * * m s * d l  
a~~?c%wisifc?rrndt.rM.rrd 
mi&mgyarcr i t i te t t in inwirnc  ai 
~mmmi?ta~sr rmf ; ra r ra i  

110 * -4 W P ~  T g z  3% wfc q"A fm't ufm m w ? i  i 
w6?6&+bt4s~rx*a3w? a 

~ ? 5 * ~ ~ 1 : + i t f + n u r t i i t  
m m ~ l $ p a t w r x % G n w g r ( m h t t  
vrqfii3~~d*lm%avif%fii&a?r 

115 r ik%ftws~crw~qmBij t~~arn 
f . r f ~ 9 ~ ~ a d * % a n % ; r m  
74~3~3md-*tm?an 
tlT3~~*.r~mga*Rfdhaqr l 

~ ~ ~ + ~ m ~ ~ ~ i 3 r d  
120 *mm*&~*mm 

s f -  f e ~ ~  sah a -7 WT WT f-1 
&atit*fa@r?i~.itaf*3fcdt1 
3Wawqqmali;~a~armrnfa* 
f m b ~ h + t a ~ ~ m f + s r i k v "  

126 ~ a a m ~ " a m a a i a c s a k e r  
~ * ~ ~ r i 8 ~ k S * f f i i  
i:crihr#phw?mRmum~* 
gsjti%Ya~t\:a-Fla.itdirafhrr;3 

m mfk mfam qit iin S a  m c  ffi 
130 [ Line wanting in original ] II 

X X .  % X X X 



8 W. Ilrine-Jn)tqnntrrnh nf Ftr,r .a~siynr.  arrd .Tahn'frdiir &iA. [No. I ,  





ara m w v  irsa 
370 jr; 5T a y a ~  fsT~sa . 

Y T W ~  93 q s i i  

usa aru mi9i 

ar~ars?t ~ r a %  wc 



m* ** fH mv3p faam 
fptit f r : d  m a s  a awns I 
~ d f r c g x ? & s a h s n ~ s f s a d t r  
n~qmwnrimw%&vhn 

406 firan fc2 ax4P vt mm firrxm 
~~eraarrivfciaiW&mmqmn 
qit @%z 98wl fir& $lTX B$W 'im 

s r f t M n s s ~ f m + u * m n  
pa?tm~~lrlah*9~f9- 

410 4 qvfi 91a9 am srrn vm t 

'IRW~?!FW**-* 
* r a r f i h f i a s i t v r t i t ~ ( n ~ a h ~  

s k  srfirvnn n& ~g?l arir 

W$h?U~.~g~taf~%m19 Y 



12 W. Irrhe--Jang&noah of Fa~urrkhsiyat. atld JalriizrPar &Oh, [Na I, 

fua r m g m  Bi T@T 

f n r m * * * r  





14 W .  Irviue-Jur~gtidrrtcrh of Eio.r~r&siyc~r uud Juhdnhr aalr. [No. 1, 

dt .its. w b r f i .  wm sl+ 
* B j * ~ ~ W l  

@lit&d'tafi:wrfk 
waBa-.i.a 
& ~ & r n +  
us3 wwd't rrarv z3 11 
m r n f i r n t & ~  
f-a +* iitsalt itq? *t 
w i ~ s ~ 7 q s t c r n w 3 ~  
s t a q . ~ ~ I r G v a & n  
a &a ta i t42  
uar*u Iafg%it?2 
meit q m f  *galit 

GOO q?tmwnst&sitr~rrtr 
d ~ r * d * d  

am? nt *h qri*  mi' 
WaeTfs &fq a d  wrCt 
W~rfir*sliSt*~tnit~ 

606 a h ~ m G s i t j i " s s t  
q~rrriinrq$w83rn 
* m & g l f n * f i r a d  
a-ait**mftftllrdtI 
*itmdfirn 
4% h 8 f ~ ~ l  h-IT 
&#wiitg2tmBidt 









far*x*mt7m9(41 
[Only two lines to this verse in the original.] 

m i  ma? rn W! F?wx %T? WK* 

grim nil f w w i  % qq VITR 3 qshnt~t 



1800.1 IV. frvine-Janynanrnh of Falruk6siyar and Jnl~flnd61- @air. 10 

~* tqTj t81. inarr !$ .n?smt 

mr a h t i  m?t ub P N% w i  srk film a? a 
wan 3 c i  m wi @faax $T farcit 

720 i ; b & ~ i ~ ~ 3 1 ~ 4 ~ ~ 3 ~  
w t ? a b ~ 4 w 3 a i 4 z $ k ~ t h ~ f t T j t  
[ Fourth line wanting in original. ] n 
i ~ ? m ~ v i d t m p s f i w i i m %  
91gangcd-?tdmw.tT;z~ 

725 zrdmwxxwt*sra~hsrw~% a 

PT h a i t i m y i ~ 4 n w t i i q f d B  I 

~i*B.ihawcrnwarif** 
~ a m . c i t f i a ~ s R r l r f k a g r u s i ~ i t . r r l i t  

i H k ~ ~ m f i ~ ~ w i m f r a ~ b t  
730 m q l d r r : m ~ n i t & a ? n  

rnm~@rldib+dt*~it 
~ a s ~ a r u h f f f f a * 3 m ? : w a a  
aienhqwfW*fk?twi&m?t-?mi 
i a r w m ~ w i t w 3 d k r l l " t v r f ~ ~ q ~ " P  

i 8 5  wi~ffiqmwrBfkmafrdt* 
vv?prsrizrafrrftmxhrnfir*gawwt 
s r a s f t m r k & d t ~ ~ ~ v p * ~  
~ f i k r e f i r ~ ~ r s 3 f i e e * n  
shfcemimimttTh~Om1TT.a 

740 mrnr~mWWrlrfimwd? 
f i r r i & 9 ( n ~ m i i l v v m m ~  
u ~ a ~ e s m f k m ? a f l l G a n % r  
6itij&a4awrumaalhrltvsPdt 



'20 W. Irvine-JangnUmah of Farru~s iyar  and Jahaidiir &ah. [NO. 1, 









24 IV. T~~ri~ie-.Taiignbi~~ah of F~~rrti&riynr nrzd Jahdiadiir B b h .  [No. I ,  

q r e q q s f r + i f G h m % n ~ i i t  
~ ~ i % * ~ p ~ m l r m *  

zranf%nfrrfi&k8mwvknfr~maftm 
8.5 w f i i d t ~ ~ r w ? b g u ~ & h s a r r d  

s f s r a t s n h m i m f a h g ? a v m 3  

qv 4 dtc .i* qj era mft .tn avr& 
s f a 3 n " a r r r j l a w ~ e ~ 8 n  
s v  wh. q*? G t i  TJl gel - m Tit 

860 uFa tnr sri srri q6r ir qah ?w ?h a4 s d  
mail a? a w l  g h  f+ 3 kt 

-a 

mpw*sfil;7tv3i;uars1@3*?~4 
qf r  vth m m  srgw WT% 
TR ah ds fie w a  hi &+?it 

86.5 % & h d k m f % 7 ~ ~ * g r f a l m * & T $ i t  
~%mtsi)w3s?tdtsr3winm3a 
va wr&?Sbi?tm3~~~frrr*si? 
; r ~  W$ miT tm sn bk %SR d 
a M s 9 i h ~ a k ~ s r w i F a ~ ?  

870 mf4iz i t rna~f imMm-kx+~f tn  
afvu? s?? $7 6 wkfh 8 c h  3 awt 
m8lt WTA 5fsa m m  u?w wm wr zyp? 

sq<w +ii wan if nn am 8 -7 
w?adnn9fi7&mhtJFCp4ilVfn V 

87.5 V K T V ? W Z W V W T B ~ ~ W W ~ ~ ~ ~ U % W ?  

~ f i n r r m * w a s n 8 * m d  
m r w 8 h r f ~ d a q v b & m w n r ?  
M w i  3 n t i  wfk 8n T? r a $ ~ t  I 





26 W. Irvino-Ja~rgndntnIr of Fcl~~-,i&siynv anti Jnltfir~dfir %ah. [No. 1, 



w. kvine-~an~ltdmah of Fn+.rtc&p~ and dahand& &ih. b? 



'18 W, I~ine-.Tangnbrr~ah of FarruBeiyar awd Jalrdnddr &Ah. [No, I, 

an"amimWikdtmfut 
144.0 z r i i t ~ ~ v u r v c l i t u i ~ ~ s n l f a ? r  

1466 qam nlr & x .  xt.r qft m s r i ~  ara sA 
Bq~gga-9 

f t n f & & n k + h ? m t , . h G t w % ? i  
*.raFitm@Q 





36 w. fr+hrol,?artgna,nah of Farr-tckbiyar and JahUruiilr &a. [N& 1, 

tt#ff~lhihr~r*aft%pqm 
*bit nu mrdt B 

4 t W t ~ c r s n m r n r ( + d ~ r m *  
rn%ff farrc i tQ 

lsoa f i i ~ n R i ( t r n h ~ n ~ ~ 6  
VR(PI1Wf d % 

.atmmnmn~*smedt 
m u n k h w f t B n  

h7mtminitemcmar<?p 0, 

M * W a d t  . .  

~ r p r  *Ft q 4 % s n ~ f l  dhfWtrftn~ 
m*7aniRS!t'\* 

rfttrt rn dtmrt* dR msm mfm 
amvdtphth* . 

1610 T J @ d * l ~ k ~ 3 1 q f t r n b t *  
lrsscmwq&*dn 

s i t ~ ~ q i q ~ q a a ~ ; 1 1 1 1 i ~ ~ ~ t 4 ~  O 
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TRANSLATION. 

[~;ines 1-4, Invocation.] 
Frldliay alias Mndidhar, twice-bwn, live8 ig BrlSg, 
By telling this pleasing; tale of kings he inoreseeg affection ; 
' ~ a r r u ~ a i ~ a r  the king is yousg, strong, elpquppt, 
Aod the giver of gold to ell the qpbles. 
A trader's letter ca.mg, suddenly arpse desire, 
Having vomited, B@hi%$nr @&h went to heaven. 
Hearing the newe, forthwith t l ~ g  generous F a r r ~ ~ i y a r  
Decided ta raise a force gnd makg D rapid maroh, 
He oent for his Ba&&t, A'gnm =Po, and gave older :- 
" Now le,t troop4 Be raised, ns many ne a n  be got.'' 
Then, nfter tea days or so, onme the trustworthy news, 
Zfi'lfiqgr hnd the nobies had nll gone over to 'bln4izru-d-din, 
Zfi'lfiqftr m B n  lend &stray all the army, neing deeeit, 
Otherwise who could overcome in b ~ t t l e  oue 80 powerful. 
Mugizzq-&din raised the umbrelln, ordered bhe public prajer 

pervemely, 
Set out for Dihli, wrote and sent out lweoripts 46 the four 

quarters. 

When this newe Cawe 
Then the wise Far~uQsiyar 
Called fpr d l  the nobles, . 
Conferred gifts on all the beroee. 
TO ell he gsve t h e  ordgr - . 
"Now get together an army." 
A f k r  this order, the next morning, 
& rgised the umbrella, sat  on the tlrrope. . 
811 Ule king's friends 
1'llea kegan to enlist soldiers, 
gAbdulliib &ban msde rgndy, 
He fell into a great mge, 
The king's ~ r d e r  iosned, . . - , . 

' Lyq ~xgched All i ih i ib~.  
Of ~GWL as well a s  sa? kirr, 
Of ell be took full poesession, 
The liepig bead pf the vanguard 
Set ap liis armed posts. 



33 W. Irvine-Jnngnbmnh of FurrnBsiyiar and Jahbndn'r &dlr. [No. 1, 

Doharii (39-70). 

Then Mir Jnmlah, a noble, clever, deep, etrong of arm, 
40 Fought Mn'izzn-d-din's army, p a p i n g  the sword, 

all the bribak, walked circumspectly, 
And reported all the facts to tlie king, where, when, and how. 
Tlius Mir Jomlah, the hero, reported in a long letter- 
" They have made Sayyid Riiji a i i n  governor of Priig, 

45 '' He 111u started, his avant-garde is Sayyid 'Abdu-l-&df&r, 
lL Behiud comes a great army led by Prince 'Izzu-d-din." 
When all these details from Mir Jnmlah, tlie hero, arrived 
Before the king, shelter of the world, the powerful Far rub-  

siyar, 
Hearing them and looking at  the nobles, with fitting anger, 

50 Spoke &#nsain 'Ali a i i n ,  the fighter of Kare, strong as an 
elephant,- 

"By tllia the fortune8 of tlle king of kings ore not one 
moment threatened, 

To meet him 'Abdnlliih U i i n  singly would be enough, 
Let grace be shown him quickly, send him a writton com- 
mand, 

" That wretohed army will he rend, will overcome it in battle 
array." 

55 When the resoript that the king of kings had written arrived, 
Sayyid 'Abdnlliih a i i n  took it, carried out the usages of 

l'OSpOOtl 
He placed t.he order on hie head, with his drums remembered 

his Lord, 
He raised tenta towards Alam Cand and blocked the road. 
Then he stood fast, making Priig his fixed place, 

60 Sent on h k  brothera to battle, under thorn all the leaders, 
Thus joined Sdtn-d-din 'Ali u i l n ,  blave, heroic, liberal, 
Najmu-d-din 'Ali miin, the fierce, started swo1.d in hand, 
Siriijn-d-din 'Ali a i i n ,  too, joined, tlle brave and strong; 
There also came RSjH Ratn Cand, the wise, armed with 

sword, 
65 Mir M n b n  U B n  also joined aud brave Anwar mHn, 

Then joined Samander B;biin and YBdgHr Beg, the fighter, 
M i d  Wali BahrHm Beg, mounted, grasping his bow, 
(He whose father is BarqandSz UHn, a title he too obtained), 
Darwe* 'Ali B H n  joiued, the Sayyid marked for victory, 

70 Thew come mnny brave leadera, eevere and proud of nature. 
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Harigi t (71-1 70). 

TIlis side h ~ l t c d  at  Alnnl Cand, that side encamped a t  Kohuo, 
On boil1 sides when day broke Loth lords of battle beat their 

drums, 
As these mounted, tl~osc adranced, full of zeal both seized 

tltcir reins, 
The wliole army mas in agitation, nnd the court belol-cd of t l ~ e  

sun ; -- , a  When tlic armies cnmc in sight, tlicy both cockcd tlleii- gnns, 
lfnsketn, fiwirel-gutis, elcpl~allt-piccrs sounded loud as tlinndcr, 
Tllen lightening gleamed nnd glistened as thc swords left tllcir 

scabbards, 
I t  began like heavy rain of sorts, in the rn&ICe blood ran in 

streams, 
Urged on with unceasiug c~.ies, the brave warriors galloped, 

both nrmies rushed, 
80 Seizing their swords, junrpiug and springing, they delivered 

blows, 
One moment down, then up agsin, and the next moment on 

without flinching, 
For six hours, in confusion, the l~eroes braved the clouds and 

strenms of mar. 
[The Sayrids fight on (83-98) till Siriiju-d-cliti 'Ali m 8 n  is 

killed]. 
99 Having made firm his Ileal+, the B8rl1ah boy, 

100 Sayyid Sirzju-d-din 'Ali I a a n ,  receivccl liis martp's crown, 
Joyous from the Hilri's hand 11e dratlk the full cup of lore, 
He did his duty loyally, bestowed lustre on the illustrious 

army. 
Thus noise arose on every side, nll the lenders rushed, 
Advancit~g they threw down buckler, cast off head-pieces, tore 

their shirts of mail, 
105 Quitted brenst-plate, broke their scabbards, laid hand on 

dagger, 
Lances glittered everywhere, the sword blows fell many and 

thick. 
Meanwhile men ran flsorn all sides, su~.rounded the whole army, 
There arrow, spear, rocket, bullet, reddened body ~ f t e r  body, 
Swords shone and glittered, dnggers wounded with a " kar- 

kar," 
110 Tossed to nnd fro the crowd struggled, the cl~iefs of the army 

stood fmt. 
J. I. 5 



Many lay on the ground writhing, many wandered wounded, 
Many mere like to faint from fear, and died without being 

struck. 
The leader, ' Abda-1-baffiir's, body was covered with wounds, 
In  the battle-field he knew not where nor how to Lbld his 

footing. 
115 Then the army made off, the-scamps rob the money bags, 

He whose foot had no slioea was exalted on I~o~~seback;  
Rml~ed the famous one, shouting the king's name, tlirentens 

with thumps, 
Wliererer he goes the hero bears the decree of victory. 
Wl~en  hlirzii a n p i i r  told all the sto1.y to Qutbu-1-mulk, 

120 The drums beat with long throbs, delight blossomed in liis 
breast, 

Hearing of SirBju-d-dill 'Ali a i i n ' s  fate, he fell into a rage, 
l i i s  eyes stared, lie tviisted his moustache, his teeth bit his lips. 
l 'l~en spoke 'Abdulliili Qiin, " Now will I fight a great fight, 

TO cut to pieces the whole western army I dram my dagger, 
12.3 ' # A s  many leaders as are come, their souls ellall pay the 

penalty, 
"Nolie shall be let go till I am revenged for Siriiju-d-din ' Ali 

G n ;  
"1x1 a battle-field like Kiirukhet, I will raise a coiitest of 

swords, 
"By strength of arm when I and my kindred hare been 

wounded unto deatb, 
" Then may I be styled a faithful follower of Farrubeiyar." 
[Line 130 is wanting. (Lines 131-238) Tlie S q j i d ' s  brotl~era 

1.eturn to Allaliiibld ; they aud their commaudeis are com- 
nlended and rewarded.] 

139 Nrxt dny Qotbu-1-Mulk called for Siil~ib Riie, and said, 
140 " Write to the king of kings the news, telling the whole story ; 

" Write to brother Husain 'Ali Wan, iustl.ucting him of all, 
" 'Wherever he is, let him hurry here, gathering a sufficient 

army .'I 
Sihib  Rae, the liiithnr, heard and wrote there aud then a 

letter, 
Told of the battle array, all tl~ings as they happened-how, 

where, and when, 
14.5 Tllo repulsc of the western force, the advance of the nobles ; 

Again lle wrote to Hnsain 'Ali Qiin the whole story. 
[Tlie contents of the letter are then given (lines 146-158).] 



1900.1 W. Irvine--Jatlgt,dnlah of Fuwnkhsiyar and Juhi51idd~ @ah. 35 

159 This humble letter mas sent off and reached Patnah, 
160 First Husain 'Ali Q 8 n  took the letter and was plensed, 

Read of Siriiju-d-din 'Ali m a n ' s  fate and sorrowed, 
Wlien hie anger had d e c r e ~ e d ,  he read out the petition to the 

king. 
Thns spoke the noble of nobles to the king of kings:- 
" When angry, none can stop me ; my grief burns for my young 

brother, 
I65 " Give me orders, I make forced marches, I am ardent to light, 

" By calling " hish-hish" I will turn 'Izzu-d-din back." 
Then the king gave orders-" Please wait a day or two, 
" Let some smart, loyal noble be sent off ahead, 
" What good is rage e t  'Izzu-d-din now, better take counsel, 

170 " Then let us start with a perfect army against Na'izzu-d-din." 

Next day when morn appeared 
Then the king held privy audience, 
Gronp by group utood all the nobles. 
Alnrtqq m i i n  took the lead. 

175 Saygid Mnrtqq QBn advanced, 
The king of kings addressed him,- 
" See to getting ready an army, 
"Yon be the first to start to the west." 
Instantly obeying, the hero went. 

180 Seyyid hZurta@ U B n  took an army, 
Set out by forced marches, 
M d 0  Bahiidurpnr his fixed camp. 
Again His Majesty gave an order, 
A'gam n & n  mas despatched. 
[Here follolv (185-228) the names of many men who joined. 

Darbars were held daily. Abraf  a i i n  arrives and is made 
m s n  Dauriin, 229-236. Ibrahim Husain mas seiit towards 
Bhiigalpur, 243, 244. ahairat  Qiin waa left in charge of 
Patnab, 251, 252. The following couplet, 257, 258, is wort11 
quoting for the qnaiut inversion in the second line :- 

Sajyo Httsen Alie Ehiilt, bnl, 
Uahabir, UmrUrr-amtr-al. 

He took command of the vanguard. We come next to Par. 
rubsiyar'e march from Pafneh.] 

347 A11 the nobles and chiefs got ready, 
The order was given to Arslgn -&I],- 



'L Take out the advanced tents, 
" Count the forced marches exactly." 
Arsliin a & n  obeyed the order, 
Mounting took his army with drums beating, 
He  took out the advanced tents, 
Marched five kos and encamped. 
Next morning t,he king of kings started, 
The throng of elephauts roared, 
Tho royal march mas beaten loudly. 
Then played the music of His Majesty, 
The big drnms shook with ulutterings and gro~vlh~gs, 
Men shouted "Victory ! Victory " ! 
The trumpets brnyed " ho-ha-ho," 
The king of kings' good omen8 appeared, 
The hautboys souuded happy augury, 
Riima aud the sages joilleii the throng. 
' I  Clash, clasl~," clanged the cymbals, 
Jingling bells began their " tinkle, tinkle," 
The elephant-riders displayed their standards, 
I n  front ran men fihouting I' Victory 'l ! 
Eve~.ywhere incomparable briglitness reigus, 
The spleudour is ne that of I~ldra's Leaven, 
Fringes bang over their faces, 
Guardians of stars and umbrellas, 
Sunscreens waving in their hands. 
Hearts full of joy shout for the Faitb, 
Yak-tails, srritl lul.,  tlle fish-dignity, 
Give evidence of happy augury. 

Chappai Chand (377-368). 

Farruhsiyar, powerful, king of kings, led 11;s army, 
Many armour-clad elephants trumpeted and roared rcpcatcdly, 
Tlle lordly drums resoulld aud thuudel-, filling all the nir, 
Lanccs glittel., l~cunatlts flutter, as also the ensigns, 
Soldiers wherever you turned, uproar ovcrywllere, 
It  was very dark from mist, the sun hidden, the sky covcrcd. 
No strong man failed to arise, the weak ones gathered up 

strellgtll, 
Many rulers came from afar to couquer kingdoms, 
Biany mere lords of elephallts, many sought that muk, 
Many swordsmeu stood, Iloldiug proudly sword and sahre, 
Now from ovcry hut and corner throngs of men confucdly 

jostled, 



TO join F a m b s i y a r ,  king of kings, whose good fortune called 
aloud. 

Doh6 (38942). 

Meenwhile the king of kings marched in extreme rage, 
390 Made forced marches, halted a t  several places. 

By hurried stages he reached Khajurin, 
A'gam a i i n  rejoined and beheld the face of his lord. 
A t  Bahiidnrpnr they found Sayyid hfurta@ m i i n  ; 
Crossing to Baniiras they observed the 'Id,  then lrastened on, 

395 Came through Baseri, encamped in Jhfinsi, 
The valiant followed, the faithless vanished. 
Sayyid 'Abdnll8h a i i n  did homage, 
With him made obeisance all his followers ; 
Elephants, horses, litters, swords, shields, weapons, 

400 Robes, jewelled aigrettes, and liigh rank 
The king of kings gave with the title of Qutbu-1-Nulk, 
Gave promotion and all things perteining to rank. 
He made a temporary bridge, crossed to the west of PrHg, 
There halted four dnys, then rushed again onward. 

405 Then came E'arzand f(hiin, world-renowned swordsman, 
Strong Saliibat B i i u  came and Saif Qiin, the vnlorous, 
Acting ever a leader's part Chebila Riim appeared, 
As his welcome he mas made Riijii and Car-hazari. 
Next joined 'Ali Ag&ar a i i n ,  who came to Eiithigriim, 

410 Received the rank of Car.-huziirf and the name of Q & n  
Zamiin. 

Passing east of Knmmarpur and to tho west of Binduki 
The king encamped between them ; there mas tumult in both 

armies. 
Leaving Fatbiibiid on the west and on the east Binduki village, 
'Izzn-d-din placed his tents and encamped his army, 

415 Fenced himself and dug a ditch, made a fort rouud his army, 
Collected countless carts, made of them a bulwark to his force. 
The two strong armies lay three kos apart, 
Kept the bettle-field in the midst, the mad elepl~ants trampled 

it into mud. 
The prince was sent in advance by the ruler, tlle king of kings ; 

420 Wheu the king's army arrived, they had forthwith desire. 
LAbdnlliih man, quick in bettle, the champion Husain 'Ali 

m i i n ,  
In front of tLc battlc-pillar went the upboldcr of t l ~ c  Axis. 



Madlmbhiir Chand (423-548). 

123 Then joined 'Abdulliih EbBn 
Also Husain 'Ali mi in ,  

425 'Iriiijat miin, too, joined, 
And ShnjH'at 'Ali U H n ,  tlie fierce. 
[Then follolvs (427-548) a long litlt of chiefs aiid noblee, each 

with some epithet.] 

549 On both sides were lunged the ragitlg tuskers, 
550 Clothed in armour, row upon row, 

The mace-bearers surrounded them, their heads were 
lacerated, 

Tlie dusky ones screamed, tlie loud bells rang. 
Their bodies like lowering clouds, great beyond measuring, 
Bearing iron armour, covered with fringed honsings. 

555 Thousands of armour-clad horses came clattering, 
I t  ~eemcd like the sun's chariots gathered together. 
Eagerly, mith playful gait, went the spirited ones, 
Streams of Turki, Tiizi, Iriiqi horses, 
They steadied each other, foot close by foot, 

560 Arabs, and \restelm ones, sportive Qandahiiritl. 
Tbcy leapt like acrobats, their forelocks plaited, 
Flanks, backs, loins, ejelids, free of fault, 
Cream-coloured, bright bays and chestnnts, 
Handsome shapes making a flower-garden. 

565 Like the splendonr of borders, blue and grecn, 
Dark bays, mith the five lucky marks, and light dnus, 
Qreat in ~ r t h ,  small-eared, full of youth, 
Their hoob large, their chests broad. 
Restless-eyed, their heads good-tempered, 

570 Hoofs and coat ~hining, compact, ready for fatiguc ; 
Warrior allies came from all quarters, 
A11 the iron-clad heroes joined, boiling over with rage. 
Everywhere proud governors jostled each other, 
A crowd enough to pulverize the enemy, 

575 Wherever you look tlie army is full of kings and heroes, 
Many strutting about disch~rge their guns. 
All the valorous, I~croic, active, loyal, 
Came mith harness rattling, mount with shouts, 



Issue from the army, and shouting urge their steeds ; 
580 How relate the twirling of their spears ! 

Behold on the other side, rnre and undaunted, 
Advances raging the ruler of Dilili's son ; 
On two sides stnnd the enemies like flower-beds, 
On two sides the armies stand looking. 

585 With king Fnrrnasiynr are the governors of p r o ~ i n c e ~ ,  
A wondrous crowd of allies jostled everywhere, 
Loudly resounded enlivening music, 
Everywhere spenrs thick nu gathering clouds. 
As the field-pieces fired a great dnst arose, 

:90 There nrose fi-o~n tlie smoke great c l o ~ ~ d s  and d n r k n c ~ ~ ,  
Fln~lies of light cnme wl~erc the rockets flew, 
I t  was as if the great vault of lrenren had burst,. 
They tlrrew their missiles, doing harm every timc, 
Arn~ed men and gunners fired many cannon, 

595 Tlie heroes of both alplies advanceJ, 
They dispelled and trode into dnst the enemy's array. 
Verily that nrmy's conceit deserted it, 
Tnkiug the chief batteries they crowded in, 
LIzzn-d-di~i's men began to qnit the wtlllu, 

GOO Turned and fled on beholding those wrnthfnl mon. 
They abandoned horses, carriages, gold, elephants, 
No one collected aught of hie belongings, 
Some left their horses, threw down their weapons, , 

Some fled, tnking the road in front of them. 
605 Some monned " hii, hB," some fell a t  the men's feet, 

They went creeping and crawling, ns best they conld, 
They rnn out and fled, those miscrclblo wretchee, 
Many stood callillg aloud tlie names of God. 
l lany mighty men nbnted tlleir pride, 

610 Ynloronsly nbnndoned nll they had, 
L e a ~ i n g  nll they fled, forgot their strutting p i t ,  
Tlleir stnr had set, their wits had fled : 
Everybody, servants, learned men, waiting maids 
Calling " Lord ! bestow on us some Lelper " ! 

615 [G~IY) dhiiwaro jlriinki jlribai surosai,] 
811 piled on hin'izzn-d-din fitting curses. 
Some fieized on money-bags with great glee, 
Everymliere tho camp plunderers ran with torches, 
Lighted tlre thatches and the mighty tents ; 

620 Great fear spread, the smoke made a darkness. 



Here from t l ~ e  hot flames red light broke forth, 
Elsc\\tl~ere the l~oroes of the blJ,-&r stole the money bngs, 
l ' l~cre the bnmbii knots split with a splutte~-ing sound, 
Crnsl~ing nud snapp i~~g ,  the heavy thatches crnckled. 

G25 Tliey plundered mffron, \vine, spirits, dried dates, 
T l~ey  took ~ l l  t l ~ e  Imgs of walnuts and musk, 
At ~ l n c e s  pearls were burnt into powder end dust, 
R r c ~ ~ - \ v l ~ e r e  squatted plnnders tying huge bundles. 
I'icLlcc;, ~io\\rdcr.~, nnd cirnizji t ~ u t s  were burnt, 

6.10 rClse\vl~cl.c jujnl~e fruit, tnl~e~m, and fever-nnts, 
T11c.j bn~.nt  nr took clntl~es and turbans of gold brocade, 
'I'11el.e Iny nboot mnny Lnndles, women were robbed. 
'I'l~e jeweller's b ~ g s  were cnrried off, 
'J'l~c jewellers dispel.sed, t l~e i r  bundles lay scattered, 

695 C~owds oE traders cried, " Alas ! we are undone," 
Numero~is lovely women fled, their faces veiled. 

DOIIR~L (63-656). 

Know then l l ~ n t  t111is fled 'Jzzn-d-din nnd a11 Lis men, 
Listen to Cl.i<ll~ar, the poet, ns 11e tells the whole story. 
ImtiyHz RCin reported, hriugil~g n good gift for his lord, 

GSO " BIy Lord ! nlny this victo~y Ire of good fortune to the king 
of kings ! 
Tl~ey A ~ I I ~  1g1Hn nnulTin ns chief, one fit for any enterprize, 

"N;~ns l~c~ . i  mltin, his Ron, mns sent wit11 the v a n p a r d  to 
l~nttle. 

" 'Ab[ l~~-~-?r tn~nd IQLn, RHje m i i n ,  the  noble, 
" Lntf11ll&11 Bii11,  Stidiq, Dildiler B i n ,  the brave, 

645 " Sucl~ were the nobles trusted by Mn'izzu-d-din, 
" Agni~rst your fitnjeaty's good fortune they could not stand 

in Lnltle ; 
"From 'Izzu-d-din's l~nrsl~ness all went wrong, 
" Tl~ey  came to ent pEi11, they threw away hand and foot, 
'' Rlrplrnnta, horses, camels, OX-carriages large and small, litters, 

G50 " Cannon, kettle-drums, swivel-pieces, camel-guns, elephant- 
guns, 

" Gold coins, jewels uncounted, i n  Leaps strewn everywhere, 
I' The vacant enclosure stands, surrounded by bags." 
There stood Mumtiiz a H n ;  His  Majesty called him near, 
The king of kiugs gnve order-" Go yon now and see, 

655 " Take the war elephants, trumpets, cnnnon and drums, 
" All the rest of the plunder leare with whoever took it." 



The king ~f kings llaving p i n e d  a victo~~y, 

His heart mas filled with supreme delight ; 
In the morning he sat in audience, 

660 All qoke words of reverenoe. 
Then sonnded the royal mnsio loudly, 
It sent forth its loud, shrill cries, 
They summoned danoing women, 
The nobles oame to meko obeisance. 

665 Many jewels ahone, 
W hi&, blue, and crj stal, 
They o f f e d  gift& of msoy' eorta, 
They all 0tood grbnp by p n p .  
Qntbu-1-mnlk made his petition, 

670 Asked for'two nobles to be called; 
Then Mm+f€ar was presented, 
The h r d  of the World conferred favours, 
Glrrve the title of the very utmost degree, 
" a i i n  Jahiin " with " Bahfiduri " . 

675 Rnbmat a f i h ,  bravest of the brave, attended, 
And received the title of MutRbnmwar m P n .  
Then the king bestowed gifts, 
Rewarded all the nobles, 
Gave elephantrr, fierce in bnttle, 

680 'Irirqi horses with saddles. 
Auspicious robes of honour glistened, 
Made the assembly a golden gnrden, 
Tnrban ornaments glittered, plumes fluttered, 
Lovely jewelled bands and trappings, 

685 Jewelled swords were displayed, 
The whole army was covered with jewels ; 
On that spot they made four halh,  
All the army took repose. 
Then began again the long meraheu ; 

690 Where stsude the town of QQh Mad&, 
There the lord of the army arrived, 
And wornhipped the wonder-working saint, 
Some ten days they halted there, 
Many gifts were given in the sudience ball. 
J. 1. 6 



Gitii Chnnd (695-894). 
695 Again Mir Jnmlah, the hero, f o r d e d  thence a report, 

T l ~ e  runner wit,h paper in hand came to the darbiir door, 
Mumtiz n i n  took t.he mriting, delivered it to the king, 
T q a r m b  Qin took it, and forthwith read out the contents. 
The clever agent of t , h ~  Wazil., Sayyid 'Abdulliih Win, 

700 The KfiyatA, Siroman DHR Rie,  lord of Sindi town, 
Frequenting the audiences of Mn'iezu-d-din he learnt the t,rut,ll, 
He wrote to ~nt_bn-1.-mnlk all the news of importance. 
" Here Mu'ixzu-d-din, puffed-up, m d d e s t  of the mad, gOeR on 

drinking, 
" All the)musicians are made nobles, they do what their heart 

deaires, 
705 " At every moment in their mind arises joy for some brother, 

l 6  Who hrts:got fish-dignity, flag, hand, yak-tail, and kettle- 
drums. 

" They l o 4  with wine, their bullets are opium pills, 
" Long and sl~ort  dl-nms nre their cannon, long hornu replace 

muskets, 
" Instead of a gun-match they fill cups, they conquel. floods of 

bhang, 
710 Night and day are thns noised abroad their  plan^ for war a i ~ d  

battle-field. 
" All the lily-eyed, pain-quelling beauties are collected, 
" The clevemt dancers wave in the ball their dusky locks, 
" Pausion kindles by their songs, he hears sweet poet's rhymes, 
" He beholds attentively the dances of the pretty juggler boys. 

715 " Here a group of drunken players, there the overtures of loose 
women, 

Here dance joyous eunuchs, moving with great qnicknes~, 
There boys run abont, making the darbar a sodomitea' m o r t ,  

" This is Mn'iezn-d-din's madness, he attends to nothing else. 
Power is usurped by KokaltB& U H n  and &i'lfiq& m i i n ,  

720 Both attend the darbar, there is great enmity between them, 
As a sick man shuts his eyes and gulps down bitter juice 
reluctantly, 

[Line wanting in original.] 
" Brave ahhzin-d-din B i n  and Muhammad Amiu = in  have 

been gained, 
" 'Abdu-pparnad D i n ,  Qarnm-d-din B i n ,  ZakariyB P48n, 

have come over, 
725 Then Rabim mPn and all the TBriinis have b e ~ n  got at.. 
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" They have made Mii  Jnmlah referee, will join a ~ l d  fight for 
him. 

" One day Mn'izzu-d-din sat, streams of wine were flowing, 
" Full of happiness to his heart's desire, he gave new ordera for 

each day ; 
" In the midst of this came the news,-'Farmkh Shiih iis a t  

Kannanj, 
r30 " ' And 'Izzn-d-din hss fled, taking with liim all hie army.' 

" Hearing of ‘Izzn-d- din'^ flight, that all his army had fled, 
" The whole drunken gathering waa forthwith immersed in 

Borrow, 
" Then began their months to burn aa if poisoned, the s o n g  

sounded like curses, 
" Their drunken joy subsided, thought and fear and anger 

awoke. 
735 " I t  is too much to write all the story, nothing received atten- 

tion, 
" Perturbed, the musicians made 'rain,' the queen went into a 

SWOOn, 
" Drums of s o h  were dropped, they forgot their cymbals and 

mttlw, 
.' Dl-nnkeuuess vanished, the wine-cups dropped, the tunes 

stopped, they cried and groaned. 
" Bln'izzn-d-din was exceeding wroth, time after time he talked 

wildly,- 
710 " ' This affair has mis-carried because I made a child into a 

leader, 
" ' Furthermore, power was granted to a group of injudicious 

nobles, 
'* ' My mind conceived not wise plans, the defeat is through my 

own error. 
" ' a w e j a h  Hwain knowe naught of war, nor the intrioaeier 

of affairs ; 
&' Where did Lutfnlliih Qan ever tight, he of Pb ipa t ,  the 

True One ? 
745 " With them went many othe~ul, none of whom could give 

adviae, 
' Amoug them who was skilled to overcome the Sayyid in 
battle orray ? 

" ' Now I start with my followers, say, who will stand f a t ,  
aud how 3 

" 'Hearing of my approach tho whole army will flrll to pieces, 
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"'Ail the dew, every drop of it, is diseipatad by the risen sun ; 
750 " ' I will not spare one rebel ; who will there be to appear in 

the field ? 
" 'Now to-morrow 1 will lull and arrive with all my followers, 
" ' Not one will be let go alive, I have thrown down the door 
of audience, 

" ' Like a tiger I will devour their flesh, I will divide them 
into little bits, 

" ' Tben rooting np B h h  brick by brick, I will throw i t  into 
the mter. 

755 " 'By my strong arm I obtained superiority over the Princes, 
a By etrength of a d ,  by stwngth of war I became lord of 

Hind, 
" ' Defeating three Kings in battle, I took Lhe mvereignty, 
" ' He  claims the throne nnd to seize Dihli by atrategem.' 
"TI& ordw waa seot, wl~en the rnnaway woched Agrah, 

760 " ' Stand faat there all together, seize all the fords and ferries, 
" ' Qnkddy erect three strong bridges below B~lambhpur, 
" ' I come by forced marches, collect supplies for a campaign.' 
" He sent for hie Ba&hi and mid ;-' MeLe ready the horsemen, 
" ' Count out to all a two months' advance, give them supplies, 

7fX " ' Send off t.he quarter-lumter-general, then see to every place, 
" 'Make such plans that you may start in good order this night.' 
"Next orders ieened to send for all the nobles near a t  hand, 
" He enforced on them the order, tLey mnet move that very 

ni@ ; 
" As morn arose the whole army must gather in eplendour, 

770 ''Muut hurry on to Agrah sod m p y  ItZIwab, 
" As soon as the order went fortl~,  a t  once arom confnsion and 

aholbe in the city, 
"The nobles armed, the llorsemen made ready, a t  dawn the 

kettle-drum8 sounded ; 
"When Ite himself mounted, thick olonds gathered, great 

dread ; 
" It waa an ill omeu, all said-' Alas ! KHli i angry ' ! 

775 "On the right a kits celled, in front to the left a crow croaked, 
"And a cow's throat was cut, cats spat, and wrangled, 
" The standard caught, the statE broke, a very bad omen, 
"When Mu'izzn-d-din started, evil omem ewaeeded each other. 
" I n  by l igh t  an owl yc~.eeched amidst the camp, and foxes 

called, 
180 " Here a dog howle like a mrani, there pl pack of jaakals jells, 
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"Gh.onpe of vnlturoe whirl over their heade, this is very un- 
lucky ; 

"The soldiers in their dreams thongltt they fled all the iligl~t. 
" With their heads all full of porlents and evil omens, 
'' They speedily reached A g a h ,  halted at  Samiigayh ; 

785 " There came 'Izen-d-din and all tbe runaways, 
" As to the l~ardships of the battle they invented many fables. 
'"Angrily spoke Mu'izzn-d-din ;-'I will now pay out the 

Say yids, 
" 'When I have overcome the enemy, then I eball triumph over 

tbe Bsthah, 
" ' All the trouble is their doing, rancour appeared in their hearts, 

790 " ' I will fight them in every way and try oonclnrtiona with them. 
" ' Sadat B H n ,  acting out of epite, obeys his kineman's wold, 
"' I!'-nd u s n ,  hie son, galloped in front of all the army, 
" ' The man called Qamgiimu-d-daulah, his sword I will splinter ; 
" ' In battle-field againet me who will now vetltnre to stand ? 

793 " ' At first Chabile RBm attended 'Izm-d-din'n court, 
'' Then went off to the other side, the wretch, and deceived me, 
uLAlso 'Ali A g a a r  m i i n  came, tlre~l marohed away to the 

others, 
" ' Thought lightly of Mn'izzu-d-dill. Behold tlieir h e ~ r t s  ' ! 
" EhJing this he paraded his ariny, there were five l a k b  of 

horsemen, 
800 "When naming lakhs, two lords of elephants count as many 

thousands, 
"Then he' discharged his cannon, the sky waa hidden by 

smoke, 
" Earth's axis yielded, Meru was rent, such wss the strength 
af this army." 

Thue wrote %roman DBs RBe, ordered it to be carried 
quickly thither ; 

The letter-carrier reaohed the nndience-hall of Qutbu-1-mulk, 
805 The contents were read aloud clearly by @bib RBm, Mathur ; 

Hearing i t  llis eyes reddened, his mind w a s  overct~at with rage. 
LaogLing spoke 'Abdnllkh ih&, "That king is very ag- 

gressive, 
" If I now get $he aaepioions order of the king of kings, 
" Barra&myar'e good fortune and God's g~wce being insepar- 

able, 
810 "This very day I ruah to battle slid break the strength of 

Mu'iezn-d-din's arm." 
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On hearing the news 11e made a resolve, he went the rounds, 
His retinlre having been made ready, the Sayyid rode forth, 
Joyous, with hand on moustache, he went to see the king, 
Reported everything, made glad the heart of the king of 

kings. 
815 Wllat Mir Jumlah wrote in his report to the Sayyid Wazir, 

Both were of like contents, the degradation of lord and 
noble ; 

The eyes of the World Lord were filled with heroiem, the 
steadfast in battle, 

His sword trailing a t  his side, tho hero's hand played on his 
nlonstache till it bristled, 

When the lord of all the Biirl~ahs, the hero, Sayyid and 
Wazir, had told his tale, 

820 Came Mubarnmad B i i n ,  Bang&, and joined with new 
equipments, 

Twenty thousand mail-clad horse came, looking like a cloud, 
All heroes and strong, all hard of heart and hand. 
Then king Farm& gave him orders: " I  have decided to 

march, 
" Mubammtbd miin : parade your men and maroh a t  onoe, 

865 " To go with you brave fighting nobles and all things are ready, 
"Arsliin m i i n  I IW got out the advance tents, and starts to 

the finout this very day." 
The retinue was made ready, a t  dawn the kiug of kings 

mounted, 
Then came Muhammad ~ L u ,  verified twenty thousand horse, 
He was made a yanj-lm~iiri, all his officers became onanpabdch.~, 

880 They joined the vanguard, the hero hurried to the front. 
March by march they hurried on, quickly came to Bgmh, 
Both strong armies drank Jamnii's waters below Biilambhpur, 
They met face to face on opposite banks, both armiea pitched 

their tents, 
Tllese wished to cl.usa and attack, those on that side held all 

paths and passages. 
835 0 1 1  botli sides the drums resounded, all t l ~ e  waters were 

moved arid trembled, 
On both sides flags fluttered, the pennants blazed to the stars, 
The royal tents, lustrous ns the care of t,he gods, hid out the 

heavenli, 
Throughout both arluieb: were thousauds of brisk movement,s, 

the horses stamped their hoofs. 



On both sides handuomd t,entu, like suns nnd pencocks, delight 
the eye, 

840 On both sidee cannon are fired, keeping up their thunder, 
On both  ides aH kinde of cmsh and thump set up all sorts of . 

uonnds, 
On both ~ideu, night and day, the btlllets and rockets b l l  like 

rain-drops. 
Both sidee are full of spirit, with eager desire for the contest, 
Both desired to croRu and try their fortnne, one cons t~n t~ l j  

harassed the other ; 
845 As they dram near, the armies of the two Dilhi lordu leap and 

bound, 
Tile waves of the great river were restless, the water8 grieved 

for both. 
At  this time the hero, Sayyid ~ n d  Wazir, reported ~s soon as 

he came, 
" My lord ! Inca~nation of Ileity ! they have come to tell us of 

firm ground, 
" Not far to the west of Agrah, the Jamna llas been forded, 

850 " It a n  be forded right acroau." Henring, the king's heart 
rejoiced. 

They made up a story, spread rumours that Mu'izeu-d-din had 
~1'0~sBd, 

This was ~~oised  on a11 sides, the strong, bold army m ~ d e  ready, 
Sending some men to face the enemy, the king of kings stood 

ready, 
In  the night rnshed the Sayyid, then shivering and shaking 

crossed over. 
855 The m y  standing in the enemy's face to bar the way was 

recalled, 
It marched some fonr kos, and for three or fonr hours halted, 
When the morning dawned, both parties mounted, with music 

playing, 
In  great haate the Lord of sword and bow came to the Jamnii 

ciwssing. 
When the stl-ong, valiant army nrrived, the lucky time was 

fixed, 
860 I t  wee a swift stream, very powe~hl ,  fnll of tricks, hundreds 

of twiata and turns, 
The heaven-seated court fixed a bridge on the oceau, 
Fimt they found firm ground through the water, then they 

croseed the stream. 



@ W. Irvine-Ja~acignfimnh of Fan.?~&niynr and Jnhinlidr @ a h .  [No. 1, 

In  this may the king of king8 crossed the Jamr~L without 
hindrance, 

Then next day a t  dawn, a kae or two east of Sikrcmdah, 
865 In that place, near the river, the hnngry army pitched its 

tents ; 
Learning their approach, confusion fell on Mn'izzn-d-din's 

army. 
Healing this news, Mu'izxu-d-din's mind wee filled with rage, 
He hiked idly, " Friends, behold ! now I rush and take him 

alive, 
" Not one rebel shall esoape, drawing I ~ e i z e  every one, 

870 "I  will torture those who have had the effrontery to join him." 
So saying he rolled his eyes, drew his dagger from its sheath, 
Flourishing his sword, trembling with rancour, twisting his 

moustaches, full of rage, 
Sheathing every limb in armour, 11e mounted a mar elephant, 
The deep drums rumbled, in fear and trembling Lhe fixed-pole 

turned on its axis. 
875 Five lnkhs of fighters followed, filled with eagerness for battle, 

All clad in hauberk rind breast-plate, themselve~ hard as steel 
through and through, 

T l~ns  the heroes p~ssed  the night, then mamhed forward south 
of Agrah, 

Then as morn broke, they hastened to their camp a t  Sikandrah. 
The field of battle lay between, the two armies were some two 

kos apart, 
880 These on the east side, and on the further side fiom the east 

in splendonr 
Both heroes shouted with joy, along with their nobles, 
Then at damn moved to slay their enemy, like the waves of 

Jamnil. 
Wednesday, the full moon of Pile, Sambat seventeen sixty- 

nine, 
In the year eleven hundred and thirty-three, the fourteenth 

of Mnhar~am month, 
885 And of the imperial month Azar the twenty-third, Cridhar 

avers, 
The lucky hour for battle wm fixed, the Lord of the World 

approved it. 
Then next day for six l~ours Krishen sent rain in torrents, 
When the clouds dispersed, the Sun Lord joyfully struck up 

his drums, 



The nrmy followed the liero and noble, the Sayrid Wazir, as 
he did this, 

E90 Entirely filled with the joy of battle, he made the first ven- 
ture into the battle-field. 

Then the heroes mounted and stood, a11 tlle horsemen followed 
and stood, 

Wherever troops were needed, thither they were despntched, 
All the groups advanced, the king's camp mns fillod like a river, 
The sun hastened, the tortoise t,rembled, the snake-king lost, 

liis strength. 

U i l b  Chand (895-999). 

805 Receiving t l ~ c  king's ordere with shontu, 
QutLn-I-mnlk rode to the right, 
Followed by the steel-clad heroes, 
Denth-denling nnd death-receiving warriors. 
'l'lie S a y ~ i d  mas follo~ed by all the denth-dealing warriors, 

full of efforts, 
900 On the king's order they drew their swords, shonted, " Strike, 

Strike," roared hoarsely, 
Throwing d o m ~ ~  their reins, full of courage they galloped 

their horses into the battle, 
The big drnms of 'Abdulli%h =in, the Sayyid, boomed deep 

and loud to the south. 
DilLBk, Lodi, Lol~Hni, 
Panni, Tarin, 8&, SarwHni, 

905 DPiidzHi, Wmes_hgi, Gabi, 
Mahmand, Bittani, Pabi, 
Bittani, Pabi, Matti, Qabi, holding their Arab horses, 
Clad in brenstplate and shirt of mail, full of heart, joint in 

death or victory, 
Youthful, bold Patli~ns,  iron-covered, renders of mountains, 

in crowds, 
910 Thus with 'Abdnllah m i i n  advanced the hero Muhammad 

Q i i n ,  the Banga&. 
[ Lines 911-999 deal with episodes in the battle, introducing 

in each stnnza the name of some chief. About twenty-eight 
men are mentioned, the only verse of special note is ono 
(951-958) bringing in some tribal names : 

QtctrZtni, Tariia, l'iriihi, 
Baruqdni, Mattani, Enwdhi, 
Nasstrr, Qilji, Kdsnb, Kfiknr, 
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Arab, Stir, Nidnji, Nagur, 
In front the Bhnnar., Rdsi ,  Agar, Pnni, Dj'ifgnr, Roehdni, 
IIahnzund, Bil[ar~i, Jepharmanni (?), Chabi, Lodi, Lokini, 
7?u~f iy i i r i ,  Rohelah, Ytistg-UaiEi, Diliitak, and Sarrcfiai, 
These-for~nerl the brare array of Zairllr-d-din Bin, the Dazidzdi. 
Then the metre cllanges to Doliaru (1000-8), and two more 

names occur, those of the Nlgar leadera. Again from lines 
1009-1248 we change to Karitta, the  verses being of the 
snme chnracter, the  heroes of them being chiefly CLabila 
R i m ,  Sam~iimn-d-dnulnli mPu Dnuriin, SHdit &En and 
Amir m1ii11 wit11 their relations and follo~rers. One Terse 
will suffice RFI n ~pecilncn : 

1109 I)cliglltcd, the Pure Alnfiter bestowed instantly the wllolc 
rn~I11's r~enlt.11, 

11 10 dcsc r ib i~~g  n giver of gold to the needy nnd wretched jou 
unme his full titles, 

The big drums of continuous cllnvitj bent a t  llis door loud nlld 

Of Numtiiz KJCur, the strong, the hero, thus speaks, Cridhar 
the  Poet. 

[ From 1 113 to 1248 there are stsnzas devoted each to  the 
praise ;of one man, liis relutions or followers. The poet 
exerts himself to g i r e  each some special praise bui  neces- 
snrily falls into n good den1 of repetition. Tile metre then 
changes. ] 

Hira Challd ( 1249-1308). 

12.19 Then Afu'iezu-d-din waxed wroth, 
Pu t  on all sides nctive troops, 
I n  the mngnard KokaltH& I(bZn, 
Strong, alert., l~eroic, used to victory. 
[ I n  n similar mnnner the names of various nobles nre intro- 

duced into the next fonrtcen verses (1253-1308).] 

Harigita Ohand ( 1309-1464). 

]3(;9 On both sides the nrmics mere rendy, ~ l lout ing  the figliters stood, 
1.110 'J'l~en bcnt tlie kettle-drums on the e l epha~~ t s ,  the hnnglity 

aortli-pole trembled, 
A 111ist sprend, wl~ite nsmilk,  tlie sun's brigli tnes~ was hid, 
3Ceru tottered and stooped, its sides m o ~ e d ,  its TeV being 

\ms threntened. 



On both sides the splendid armies were emulous in the battle- 
waves, 

Elephant-pieces, cannon, rockets, often kindled, thundered 
inexpressibly, 

1315 Fire-locks rnised dust and darkness, both sides fired nll their 
field-pieces, 

Next spoke uncounted matchlocks, then tho faithful fell in 
lleaps, 

The field-pieces ment off " kar, kar, karii, kar," striking with a 
sharp blow, 

On all sides the drum-bcats rolled, smoke and dust floated, 
with great heat, 

Many rockets sped like lightl~ing, the Lullcts struck like hail, 
1320 No one's garb could be seen, whcthcr the fighter mas of your 

side or the other. 
Tileu the veil of mist lifted, to both sides it was like the dawn, 
Tlle vnliant uobles and heroes shouted, they took their bows iu 

their hands, 
They galloped onwards, their reins moved like stormy waves, 
Loud cries arose, " Strike, Strike, Strike," a darkness covered 

tho field. 
1325 Theii* arrows flew '' tar-tar," rockets l~itrsed '' sar-sar," bullets 

whistled " bhar-bhar," 
With foot advnnced, onward and onward ment many excellent 

lleroes and lords, 
The vnliant with reddened fnces, full of joy, the cowards all 

pallid and ti~embling, 
Just as seeing a beggar the generous look happy, the miser, 

uneasy and displeased. 
On both sides, in both armies, brave fought with brave most 

bravely, 
1330 Tho scamps were driven off by the valiant forcibly, hero fought 

with hero, 
Swords whirled, scimitars mere grasped, the lieroes cut heads 

open, 
With a flash came R wound ; llom many fell smarting ! 
[Lines 1332-143'2, theso describe the dougllly deeds of each 

leader, ono by one, Lnt do not advance the story.] 
1433 Death giving and taking, the field-pieces ~ n d  elephant-guns 

roared and sodnded, 
Tl~crc wns a tempest of matchlocks, the strong rockets twisted 

abou t, 
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1435 There arrows, eager, bewildering, brought to many the hoped- 
for mercy of Paradise, 

The sky-chariot of the sun reached its setting, the time mns 
clouded. 

Then hero struggled with hero, with angry looks bi-are strove 
with brave, 

Cries arose, " Strike, Strike, Strike," shouting they fell in 
heaps, 

The loyal, comely Arnbs, tlle come13 Ileroes, stood fast, 
1440 Where there is meeting and as~embly how could they turn 

away their faces. 
[Lines 1441-1452 nre devoted to a rccilal of tlie names of 

fighters.] 
1453 Everywhere tlie armies, full of xenl, cnused n ~ u c l ~  slaughtel., 

Weapons, heavy, two-edged, numerous, fell like torrents of 
rain, 

1455 Chain-mail, vizor, helm were benteu soft*, the plates of t l ~ e  
fish-scales fell off, 

Calling " Strike, St~ikc,"  heaving " Stn~id fnst, friend, stand 
fast," they made effort. 

Growling and dark like lowering clouds the proud army movcd 
in circles, 

Grent drams roared and rattled, drnwn swords glanced nnd 
glittered, 

IVilli a swish fell the arrows, bullet upon bullet came like h ~ i l  
a t  that t h e ,  

1460 A mire of brains collecled, n l ~ e n  tlie Sayyid drew his s~vord. 
He st,arlds full of ringer, tossing Ilis hcnd, cnusing mnuy 

wounds, holding his ground, 
Heads are lost, ears drop, bodies were collcctcd in rnounas, 
Blood began to flow in rivers, the &ream began to flow on, 
The flesh-rending nl-roms carried destruction whel.orer they fell. 

Kavita Chaud ( I  465-1576). 

1465 IViien waves expand day by day, how can t l ~ e  poct keep count, 
'tis the work of the mad-like figl~ters, 

To the edge of the snowy llills 11e drives the invader, \v11o can 
come tllnt he overcomes not a t  will, 

The well-named leader, the loved lord of prowess, the great 
chief and peerless, 

Of the famous king, Lord Shrrtrusal! grent,, brave, liberal, ho 
tolls the lustre. 



[1469-1532, C h a t t a r ~ d ,  Mugli$ Khan nnd some otl~ers are 
introduced. We drnw nenr to the end of the bnttle.] 

1533 King F a m b s i y a r  nnd Jahfindrir a B h  both fought for t l ~ e  
throne in fi-out of Agrah, 

The conqueror beats his dmms, the defeated fled, the wal-riol.s 
forgetting all turnad their bridle-reins, 

1535 Resolutely, verily diverting rivers, did A'zam K&n, strong 
and loyal, uphold the cause of his king, 

As in the Nal~dbl~tirat tlte weak king mas chased a\ray by 
Bl~im, strong of arm, a t  Kurnkhet. 

[Lines 1537-1544 give the praises of A'gam miin.]  
1545 To see Farru&siyar, the conqueror, full of delight a t  Mu'izzu- 

d-din's defeat, 
Bent,ing dmms, turning his reins, cnme Chabila Rtim 
[Miri par dal hnr khirjo jeth jogini ko karat baaai s i \ ~ &  sari- 

kar hilgkh hail 
One hero many thousands hns slain in one moment, counting 

them one. 
[Lines 1549-1576 relate various phases of the fighting, a ~ l d  

introduce the names of many leaders. A dohis, 1577-78 is 
of the mnle nat nre.] 

Kavita (1579-1632). 

[Lines 1579-1598 are mere catalogues of nnmcs.] 
1599 A festival of joy and gladness heightened the delight of ail, 

t l ~ e  colonr of things 11nd brightened, 
2600 Tby reign ndds lustre to so~ereignty, the fruit of fortune and 

felicity ; 
The happily-named king of kings, Fai~u&siyar, the man of 

the lucky star, 
I n  llis day the throne mas adoined, when Ile sat on tlie tlrronc, 

the good foiZune of that throne was enhanced. 
Shaking the south, conquering west and enst, this nnparallolcd 

man has come wit11 strong hand, 
The fortunate king of kings, Farrufisiyar, has bl*ougl~t the 

seven isles within the realm of Hind, 
1605 Daily he increases, also the Faith, he has extended his aovc- 

reignty over faith and the world, 
When a king is adorned with sovereignty, he sl~ould thus 

obtain it. 
His horsemen hcrdcd them like a flock of rrl~eep, the army 

rent, lie robbcd thc ncst of A'azzu-d-din, 
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Rushed from the east, scared awny like starlings the nrmy of 
the pretender, Mu'izzn-d-din, 

The fortunate king of kings, Fai~u&siyar, dofender of the 
two f a i t h ;  

1610 From realm to renlm ran tlie news of victory, the lrauglrty 
feared, the l~umble were enraptured, 

Some pod, some pea free from weevil, some one not the slave 
of a harlot, 

Handsome, graceful, bmve, exccllcnt, jonng, a man beyond 
conlpare, 

~or tunn te ,  a sccond King Akbar, has F n l ~ u b s i j a r  obtained 
sovereignty, 

He wields sovereign strengtlr, to ace liim is deligl~t, wearing 
the garland of victory. 

[The remaining lines arc de~roted to Najmu-d-din 'Ali =in, 
Sajyid Anwar miill ,  Sarbnland Lhgn, and Mir Mn&rif, 
ending with linc 1630.1 

NOTES. 

Line 18, t l ~ c  allusion is to 'Azimu-&-&fin, Farruk_hsiyar's fatllcr. 
-1. 145, iidnnt for amad, (Persian) 'I coming, approncli,"--1. 394. This 
is the 'Id of the 1st &awmal, 1124 H.=3lst Oct., 1712. According to 
Kiimwar D i n ,  the prince observed tlie 'id on tlie right bank of the 
Gauges, opposite Benares, and crossed the river on the 2nd aawwal .  ' 
FarmQsiyar wns a t  Jhiisi on the 13th (12th Novembct*, 1712)-11. 
41 1, 413, Kummarpur and Bindnki nro both named by Kiimwnr U i i n  ; 
Fa:$iibird is probably a name for Kajwah-I. 4'22. The "battle- 
pillar" is possibly an allusion to the run-k7rai1llh, a wooden post said to 
havo stond in the midst of the Kurukhet nt Thiinesnr-I. 615, I hnve 
failed to make allything of this line-I. 706, " hand " = p ~ ' j a h ,  the 
figure of an open hand, one of the honol.al.y distiilctiom granted by tlic 
Emperors-I. 754, Sdhcliuhai, " tho true one," a Hindi equivalent 
of tho epithet Stidiq, borne by L~tfulli ih Qan, in token of his 
descent from one of the twelve Imiims, Ja'frtru-tj-g6diq.-I. 780, Surani, 
a long horn, to the sound of which a dog's howling may well be likened. 
11. 883-85. Not only do these dntcs seem wrong, but they are 
liopelessly irreconcilnble sit11 ench otlier. If we take the day of the 
meek, Wednesdny, as correct, then the battle was fought on the 11th 
January, 1713, N.S., which by the usual computation ngrces wit11 the 
13th Zn'l-Hijjnh 1124 H., tllc date given by tho I~ibtorians. T l ~ c  1-It11 
Xubarmm (1125) mas n Thurbday or Friday, not a Wednesday. As for 



the  tetiaa (33) of the text, this may be a clerical error for teiaii (23) ; 
but the  lntter year (1123 H.) is equally impossible, for Bah&clur S_hiih 
did not die till the 21st Mubarram, 1124 H., more than a year afteivards. 

Then the Sul i rba t  jear  2769 begnn, according to  Cunringham's tables, 

on the 28th Marcli, 1712, and Pis paranmiisi, being the 250th day, 

comes out as tlie 1st January, 1713 (3rd Zu'l-Hijjnl 1124 B.), or ten 

days too early. Nor does the poet's Mal~omedat~ date, 14th Muhnrram, 

ngrce, ns will be seen, with this Rambnt date. So with the I l a l ~ i  elbe. 
A ~ a r  being the 9th month, and the year begii~ning on the 'Lot11 Alnrch, 

the  23rd of that month is the 270th dny of tlie yenr, equivalei~t to the 

15tl1 December, 1713, agreeing neither wit11 the Hij1.a tior Sambnt date. 

I make out the sgnchronism, to be, 13th Zu'l-Hijjnl~ 1124 H.=2311d Dny 

of tlie l l&l~ i  era= S. 1769, AIPgh bndi lot11 = 11th January, 1713.* K&fi 
mHn, 11, 721, lias 13th Zu'l-Hijjnh=lgth Day.--11.905, 906, I nm not 

sure mlletl~er Cabi is a tribal name, or a niero epithet used to fill out 

the line. The Pabbi are a sub-division of the Afridis, see "Dictionnry 

of the Patllan Tribes," Calcutta, 1899.-1. 1.547, I can make notlling out 

of this line. 

A. 

'Abdn-1-&nfflr (Snyyid), 45, 113, 1269, 
1432. 

'Abdullih min (also Qokbn-1-molk and 
Sayynd Wazir), 31, G9, 56, 119, 123, 
134, 139, 397, 401, 421, 423, 669, 699, 
702, 804, 807, 815, 819, 847, 854, 899, 
896, 902, 910, '918, 926, Wd4, 12G1, 
1421,1428, 14i1, 1432, 15i9, 1583. 

'Abdnllil~ ( Q w i j ~ ~ h ) ,  345, 460. 
'Abda-r-rasB1, 988. 
'Abdo-9.ymnd ('Ali) gCn,  6-43, 724, 

1258, 1283, 1431, 1445. 

Afrnsyiib &En, 311,521, 1162, 1168. 
Afqnl W i n  (also A&raf K.), Sni1r11.p 

Sudilr, 301, 1169, 1176. 
Al~mnd J&in, Ssrwini, 1432. 
Akbar (Emperor), 1013. 
Akbar 'dli miin, 334, 480, 1051. 
Akrnm (Mir), 218, 500. 
'Alnmgir (Emperor), 1096. 
'Ali Ag&nr miin ( B i n  Znmln), 149, 

409, 410, 467, 797, 989, 1337, 135.b. 
IAli Nnqi KJEn, 253. 
Arni~~n-d. din B i n ,  459. 
Amiru-1-Umsri, see IJ~~snin 'Ali B i n .  

* [By Prof. Jacobi's Tables, pnblislied in Epigraphia Indicct, Vol. i, pp. 443 ff., 
I find tlrat Barnuat 1769, j t t l l . n ~ o o ~ ~  dny of Pde fell on Wedneadny, 11th Jnnoq ,  
1713, X.S., ee reqnired. Ntiglta cadi  10 corresponds to Suuday, 22nd Jnnuary, 
1713, N.S., wooding to tlie ptirnimintn scheme of lannr fortnights, or to Mondny, 
80th Febmary, 1713, N.S., according to the a n ~ i n l a  scheme of lonnr fortnights.- 
Ed.] 





Girdhar LCI, Rabidnr, 1007, 1393, 1624, 
Lii6a.  

GnlSb %e (Riio), son-in-law of Chabilu 
llim, 1014, 1390,1895. 

H. 
@Ern W i n  (Uilizik), 1M, 501, 11S, 
lls, 1631. 

I;Iaaan B i n ,  diwin of Prig, 447. 
IJqmt, see FarrnQmyar. 
YSzbnr B i n ,  838,658,1102. 
IJnsain 'Ali ghIn, alm Amirn-1-nmari, 

Sayyid, and -hi, 60, 141, 146, 
1 0 ,  163, 457, 278, 481,424, 937, W, 
966, 1265, 1340, 1341, 1345, 1805, 
lS79,1688. 

Horrnin (awSj rh) ,  743. 

Brin 7 m i n ,  ncc ' ~ l i  A*r W i n .  
Khairn-d-din 'Ali sin, 200, 481, tOBB. - 
bkaltiglq Qb, 719, lt81,1490,14U. 

ru. 
Madir &ih (mint), 690. 
Mahdi 'Ali miin (Phandi A. K.), 87. 
AlihyIr (or Mahpir) @in, 164. 
Manjir (Mirza or Miyin) 119, 446, 932. 
Ynglih =in (son of Fidie ghhn), 1476, 

1450, 1484, 1088, l a ,  1493, 1499, 
150%, 1607,1609,1614, 1517. 

Mir Jnmlrrh, 39, 48, 47, 216,499, 695, 

- 

Ibrihim Ijnsnin, 167, 2 4 .  
IftiQir B i n ,  637, 1201. 
I a t i y i r  B i n ,  343. 
11iicin Reg (Bnhidnr Dil &in), 341, 
342,6b3,6i4,1W)3,1804,1XB. 

Imam (Baygid), 1400. 
Tmtiyia QSn,  327, 607, 639, 1115, 1120. 
'Iniyat W i n  ( a a i a ) ,  283, 476, 1046. 
'Iniyntullih ghin, 461, 425, 945. 
'Iniynt 8hil1, l6E4. 
I'timid B i n  (Miyin NiMI), 1241, 1242. 

Jnbindir a s h ,  see Mu'izzu-d-din. 
Jai Krign D L  (diwcin of Najmu-d-din 

'Ali =in), 1424,1449. 
Jalilu-d-din, see Akbar. 
Jinbitz a i n ,  162, 247, 466,1219. 
J ini  =in, 1269, 1369, 1412, 1413, 1416. 
J in  Ni~5r  Qin, 1271,1369. 

ghLn D a n a  (mwi jah  '4i, adnrpl 
W i n ) ,  also $ampimu-d-dad&, 828, 
230,277, me, w, 200, 472, 474, ~ 3 ,  
4-84, 485, 486, 487, 641, 793, 1029, 
1031, 1083, 1057,1062, 1062. 

KhLn Jahin, ree Mo?flar ghan (Ssyyid). - 
Qiin&dd =in, s w  BSistah m n .  

J ,  r, 8 

M ir B i n ,  908, 497. 
Mnbammad B i n ,  Bane&, 820, 

828,910, 1422, 1442. 
Mnbammnd Amin Beg, 202. 
Albd. Amin B i n ,  783, 1283. 
Mbd. 'Askari (Miyin), 1666. 
MI@ Riqir, 986. 
Mbd. &hiyit (Boyqid),  198, 285,448, 
Mbd.  ana an, 188. 
Mbd. I J d n ,  188. 
Mhd. IorZm, 985. 
Mbd. a i k i r  (Mir), 1403. 
Mbd. &njil, 187. 
Mbd. Waai' ghb,  a14 622. 
Mu'izzu-d-din, alm Jahindir &ih, 16 

19,40,170, 230, 616, 645, 701, 703, 
717, 727, 739, 778, 787, 798,810,861 
866, 867,1015, lOf!O, l W ,  1248, ISM, 
1681, 1626, 1631, 1683, 1588, lW, 
1515, 1664, 1667, 1861, 1569, 1687, 
1695, 1006. 

Mnbmn gh in  (Mir), 65, 84, 440,986. 
Mnkiiram (Mir), 217, 499. 
Mukgliq =in, 844, 688, lm. 
MaBtir D i n ,  1M4, IS%?, 1891, I=. 
Mnmtiz gb in ,  323, 605, 608, 663, W, 

1108, 1108, 1112. 1181, 1127. 
Murlidhar, see Qridhar. 
Martn$ B i n  (Sayyid), 174, 175, 180, 

393, 527, 1225. 
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Un&if (BIir), 263, ' 2 6 ~ .  427, 967, 1333, 
1349, 1353, 1029. 

Mntahamwar &in (Ral!mat @ b ) ,  435, 
436, 675, (176. 

M ~ f f a r  'Ali KJio, Tnrrah-biz (pro- 
perly Zafnr @in),  153, 449, 450. 

Jlngiffar 'Ali @in ( n i n  Jnhin, Sey- 
yid), 333, 479, 671, 674, 926, 1053. 

X w f f n r  @in (brother of W i n  I)nu- 
nin, Snrnlr6mu-d-dn~~lah). 279, 473, 
1038. 

Nnjmn-d.diu 'Ali Lhiu,  62, 88, 132, 
1424,1449,1679, 1617. 

Nnnheri  B i n  (son of Koknltid G i n ) ,  
042, 1263, 1432, 1443. 

NoknSm =in, 199. 
Nihiil (Miyin), nee ILtimSd &in. 
NigLmn-1-Ynlk, see a i z iu -d .d in  3 i 1 1  

(Cin Qilio Q i in ) .  
Niirnllih @in, 281, 475. 

PiidaZh, sre Fnrrnlcl&gnr. 
Phandi 'Ali g h i n ,  see Nahdi A. K. 
Pir Nnhammad (@ni&), 11.00. 

Q. 
Qamarn-d-din D i n ,  724, 1884. 
Qisim Beg &in (Mirzi), 308 ,114 .  
Qukbn-1-mnlk, see 'Abdallih @in. 

liahmin E(hLn, 726, 1289. 
&&mat h i i n ,  see Mutabnwwar 
Hahmatullih ( aa ikh ) ,  221. 
IlabmatullLh (Qwtijah), 346, 470. 
E j i  g h i n  (Sayyid), 44, 643, 1267, 1431, 

1446. 
RaLid a n ,  340, 642,1217. 
R a a w i y a t  D i n  (Sayyid), 1375, 1407, 

1410. 
Ratan Cand (Rtijii), 64, 83, 437, 918, 

1428, 1448. 
Enatam g h i n  (Rastam Dil g i n ) ,  295, 

612, 1138. 

8. 
Sid i t  @in, Miizandarini, 209, 287, 491, 

496, 504, 791, 1061, 1068, 1069, 1077, 
1086,1092. 

$ ~ f f  Shikan B i n ,  319, 639, 961, 1339, 
1356, 1360. 

Slhib Rite, blithnr, 139, 143, 805, 1461. 
Snif g h i n  (third son of S.idit B i n ) ,  

208,406,495, 1087, 1092. 
Snifu-d.din 'Ali @in, 61, 131. 
Saifullih JUliiu, 307, 438, 516, 969, 1145. 

1152. 
Salibat B i n  (second eon of S id i t  

gh in ) ,  207,406, 494, 1079. 108 b. 
Silib ghiin, 187. 
Samgimn-d-danlah, see @in DaorIn. 
Samirdar B i n ,  66, 85, a?, 928, 1425, 

1460. 
Sangi Bog, 220. 
Sarbnlnnd W i n ,  1624. 
Sayyid Wezir, eee 'Abdullih W i n .  
B i d i  miin, 1422, 1443. 
%Oh Nadir (saint), 690. 
u i h  or @ihnn&ah, rec FnrrnkJsignr. 
a i i s t a h  B i n  ( Q l n a h z i d  mBn) ,  291, 

292, 509, 610, 1155, 1156, 1160. 
@uraf, see A&rnf (Nir). 
Shntrnail (Chattarsiil), 1468, 1469. 
@njZ'atnllih =in (Mir), 262, 426, 914. 
S&njiratnllih, 219, 600. 
Simju-d-din 'Ali @in, 63, 89, 97, 100, 

121, 126, 161. 
Biromani Dis  Rie (Kiynth,) 700, 803. 
Subans (Eie), son of Bhagwaot Liie, 

1398. 
SnltSn Reg B i n ,  309, 616, 1148. 
Snlt.in J n l ~ i u  (Sayyid), 1558. 
Sultan Quli @in, 197, 984, 1875, 1406, 

1410. 

Taimirr G i n ,  226. 
Taqarrub =in, 299, 465, 698. 
v k i  m m ,  1883,1240. 

W. 
Wali (Mini) ,  67. 
Wali Mnljammnd, 285, 478, 1046. 
Wasi' sin, 622 (Mbd. W. K., 314). 



Y. Zainu-d-din @Zn, 151, 245, 458, 968, 

Yidgir Beg, 66, 86, 444, 930, 1426. 1888, 1365, 1360. 
Zakariyi ghin,  724,1286. 

Z. Zn'lfiqh gh in  (Nugrat Jang), 16, l?, 
Zabardnst B i n ,  1146. 719,1842, 1861, 1864, 1623. 
Zafar =in, see hfnrfiar B i n ,  Turrah- %nJlfiqiir B i n  ((ihnlim 'Ali @n), 881, 

biz. 640,959, 960, 1266, 1335. 
a f a r  Jang k i n  (Muglih gh2n) 1608, 

1618. 

INDEX. (PLACES AND THIBEB.) 
A. D. 

Af&in (tribes), 1124, 1126, 1401. Diudzii (tribe), 906, 958. 
Agar (tribe), 956. Dilizik (tribe), 908,967, 1128,1681. 
Agrnh, 759, 770, 784, 831, 849,877. Dilli, 20, 682, 758, 8%, 1691. 
Allihibiid (IlZhibiid), 31 (see ale0 Prig). 
Alam Cand (serle), 58,71. F. 
Ang (country), 1592. Fatbibid, 413. 
Arkhang (country), 1592. Firang (country), 1692. 

k b i  (horses), 907 (swords), 1021,1023. 
~ r a b  (tribe), 964. a. 
Awk, 304. Gabi (tribe), 906, 907. 

Gnharwiir (tribe), 1134. 
B. Gaur (tribe), 1133. 

Bagl~elah (tribe), 1134. Ghilji (tribe), 953. 
Bahidurpnr, 182, 893. Gutrhni (tribe), 951. 
Bais (tribe), 1134. 
Balgtiyiri (tribe), 967. H. 
Bilambhpnr, 761, 932. Hidii (tribe), 1133. 
Banlras, 894. Haihaya-ba~hsi (tribe), 1136. 
Bi~ng (country, i.e., Bengal), 1592. Hitl~ig~*m, 409. 

(tribeh "barnmad kin' Hilld (country), 756, 1586, 1604, 
Bhhah (tribe), 788. 
Basera, 3Q5. , I. 
Bhlgulpnr, 244. 
Binduki, 411, 413. IrZn (country), 1094. 

B i t m i  (tribe), 906, 907, 966. l@wah, 149, 170. 

Bnndelah (tribe), 1136. Iwihi or Emwihi (tribe), 962. 

Caudelah (tribe), 1134. 
CnuhPn (tribe), 1134. 
Ckabi (tribo), 056. 

J. 

Jarnni (river), 832, 84U, 868, 863, 882, 
1473. 

Jhbi ,  395. 
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P. 
Klbnl, 804, lW3, 1098, 1592. 
KechwLhah (tribe), 1135. 
Eiiker (tribe), 953. 
Kikori, 1497. 
Uilng lowntry), 1698. 
Kannaqi, 729. 
Kiaab (tribe), 963. 
Kiei (tribe), 966. 
Khajnriih, 891. 
ghwee&gi (tribe), 903, 1055. 
Kohin, 71. 
Korah, 147. 
Knmwarpnr, 411. 
K m k h e t ,  127,1636. 

Lodi (bribe), 808, 866. 
Lohlni (tribe), @O3, 066. 

la&ribi (eword), 1028. 
Mahmand (tribe), 908, 066. 
Matbni (tribe), 952. 
Matti (tribe), 907. 
Nazandarin (Persian province), 
222,495, 1062, W, 1070, 1W. 

N. 
Nigar (tribe), 964. 
Nasar (tribe), 963. 
N i b i  (tribe), 064. 

Pabi (tribe), 906, 907. 
Yanni (tribe), 904, 966. 

Pinipat, 744. 
Parihir (tribe), 1135. 
P a h i  (pattan), 155,159, 251. 
Prig (AllShLbid), 5, 34, 44, 69, 403, 447. 

B. 
hghubahe i  (tribe), 1134. 
Eijpnt (tribee), 1182, 1138. 
RohelS (tribe), 967. 
k$&Sni (tribe), 065. 

8. 
S a m w h ,  784. 
S h n i  (hi), 901,952,957,1401. 
Sikandrah, 864, 878. 
Sirnet (tribe), 1135. 
Sombamei (tribe), 1183. 
Sdsnk i  (tribe), 1185. 
Siir (tribe,) 904,954. 
Sirajbamei (tribe), 1138. 

T. 
Taria (tribe), 9W, 951. 
Tiriihi (tribe), 961. 

210, 
TnrZh (Tiriih P),  904. 
Tnrini (tribe), 725. 

U. 
Ujigar (tribe), 955. 

Y. 
YieafAail (tribe!, 067. 

2.  
bfa rman i  (tribe), 95f3, 



A New Copper-plate Insmption of Lak8))lapasena.-By BABU A K ~ H A Y  
KUMAR MAITRA, B.L. 

[Bead, Jane 1899. J 
' 

The copper-plate -bearing this Inscription, was discovered in the 
month of Bhiidm 1898, in the village of Anulia, near Ranaghat, in 
the District of Media. It has been edited previously in my journal, the 
Aiti7rbm'ka Citra, by Pandit h jan ikan ta  Cakravartti of Maldah. I now 
re-edit i t  from the original plate. 

The plate measures 13$" by 124" and bears on both sides a Sanskrit 
Inscription in 56 lines partly in prose and partly in verse. The writiug 
ie of the Bengali variety of the Nolath-East Indim Alphabet of the 
12th century and intimately agrees with the characters of the other 
well-hown documents of the Senct Dynasty. The spelling is on the 
whole very correct, and no remarks as to orthography are called for. 
The seal, bearing the image of a ten-armed deity, is attached to the top 
of the plate. 

The Inscription opens with the wordu O k  ! Namo Ncir6ya~dya, and 
an invocation to p'ambhu and the Moon, after which the well-known 
genealogy of the Sena Kings from Hemanta to Lakmapaaena is re- 
corded in exactly the same words as in the Tarpan Dighi Plate,' but 
with &his exception only that instead of verse VIII of the Tarpan Dighi 
Plate, three other verses are added (11. 18-24) in praise of the liberality 
and brave@ of Lakmegasena, which, however, do not mention a single 
hitorical fact. 

The objec6 of the lnucription is to record a p n t  mede by 
Lahymaysnaderta, who is styled as Paramprn-Paramava~pava-  
Pammab~~aka-Mah&rYisdh i rd ja  and who ie described as meditating 
over the feet of Mafi21jMhircija-q--VdMEasena. The grant waa made 

1 Edited in this Journal, Vol. XLIV, for 1876, Part I, pp. 1-15, with two 
faoaimile Plates. Another copperplnte of Lnkgmavnseno has been diecovered last 

a6 ladhainsgar, near Serajgsnj, in the Pebns Dietriot. It ie, however, yet 
8 d t 6 - d .  
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by him while he mas staying a t  his camp in Vikran~apzrra (11. 27 ff.), and 
consisted of a portion of a field in blatharanrjiyii (Matharandiyd-khanda- 
ksetra; 1. 38) which is described as lying in Vyfigliratati, a place 01. 

district belonging to the bhukti of Yaz~~d~.aearddhala  (11. 37 ff.) .  This 
piece of land was given t o n  Pirndit, Raghudevapar~,~nzan by name, the 
son of Decadasadevac,clrq1~i11(11b n i ~ d  grandso11 of gagh-urc~deca~arnzqnan, and 
great-grandson of T7iprudd~ndeua~(~r~~~nlco~, who belonged to the Kazipika- 
gotra, and studied tho Klipra-pdkhil of the Yajurveda (11. 70 ff.). 

The grant  mas made on the 9th day of Bhgdra, in the 3rd year of 
Lakgmhnasena's reign (1. 56). This date taking the year 1119 A.D., 
the  epoch of ttie Lakgmupasena EPR, as the beginning of his reign, cor- 
responds to A.D. 11'21-22. The Minister for piece and mar, Nariyana- 
datta, acted as  diitaka (11. 64-55). 

Historically we gather 110 new information from this inscription. 
I am unable to ideutify the exact position of the localities mentio~ied in 
the grant. 

I now edit tbc Inscription from thc original Plate :- 

(I. 1,)  O& namo.Niiriiyai!Lyu II Vidyudl=yatr-a mapi-dyutib pha~!i- 
pater=vvii( bb&)lendui.=indr-Hy udham vari 

(1. 2,) svargga-taraygipi sitn-qiro-mdii valik-iivrtlih 1 dhyan- 
. abhylsa-snmiran-opaui- 

(1. 3,) hitab yrejo-qkur-odbhutaye bhuj gd=vab fia bhav-Prtti-tiipa- 
bhidurub $!ambhol~ kapardd-&mvu(mbu)dah II 

(1. 4,) Anuiido=mvu(mbu)-i~idlinu cakora-nikare duhkhtrcchid= 
i tyantiki  kalhare hata-mohatii Rati- 

(1. 5,) patav=eko=haru=ev=eti dhib 1 yasy=&mi amrt-iitmanab 
samudayanty=ii9u prirkiigaj=jagaty=A- 

(1. 6,) trer=dhy&na-paramparii-parinatam jyotis=tav=iistBm=mude 11 
Seva-avanamra-nrpa-koti-kiri- 

(1. 7,) ~a-rocir-amv(mb)-ullasat-pada-nakha-dyuti-valaribhi 1 
tejo-viga-jvai a-mugo dvigat lma-  

(1. 8,) bhtivan bhumibhujal~ sphutam=ath=augadhi-n8tha-vamp a 
Aa-kaumcra-vikasvarakddigi di- 

( I  9 i prasy andibhi~ddor-yaqab- p r ~ l e y  ai ripn-riija-vaktra- 
~ ~ a l i n a - m l ~ n i h  samuumilayan I HE- 

(1. 10,)  MANTA^ sphutam=eva Sena-janana4-ksetr-augha-puny-Hveli- 
gHli-ql&ghya-vip8ka-pivara-gnna~te- 

1 Jletre : gnrdultrvikri Jitir ; aud of the next versu. 8 Metre : Vasantstilaki. 
8 Metre ; Qirdultrvikri$ta. 4 The secorld rtu hus k o u  ineerted latar. 



(1. 11 ,) .piirn=nbl~fid=~amqnjfi n Yadiynir'=ndy=iipi pmcita-bhujn- 
tejas-sal~m~rni~y~qobhih qobhantc 

(1. 12,) paridhi-pariqaddl~l iva diqah I tatah kliici-lilkcatura-catur- 
ambhodhi-labari-parit-orvvi- 

(1. 13,) bhartt,&=jani VIJATASESAH sa vijayi Pmtyiihaha kali- 
~nrnpnd%m=analnso vedlya naik-idhvagah 

( I .  14,) saggrtimah g r i t % - j a q g a m - i i k r t i r = a b h f i d = V ~ ~ ~ i ~ ~ s ~ w  1 
yaq=cetomayam=evn, gaurya-vijayi 

(1. 15,) da[t*]tv=augadlam tat-kganiid=akginii racayiifi=cakiim 
vagag8$. svasmin paregiim priynh I Sambhukt-ii- 

(1. 16,) nya-dig-arJgan&-gana-gu~~-8bhoga-pralobl1~d=di~iim=iqaii= 
amqa-samarppage~~a ghatitaa=tat-tat-plabh8vs-spliu- 

(I. 17,) taih I dor-uama-kgapit-eri-saqg~rn-isaso riijanya-dharmnl- 
tipmyah ~ ~ ~ ~ ~ ~ - L A K ~ Y A N A S U ~ A - ~ I ~ ~ ~ P ~ ~ ~ I ~ -  

(1. 18,) tab  sauj~nya-~imi i=jani  II Amniyab prnniniiyn yiini mnnayo 
y&ny=asmarnn samstntHny=ii- 

(1. 10,) c&regn ca yiini tSni dadire dlniini dninya-drnhii I hrinnttvo 
cn tathii=py=anenrt niynmam kii- 

(1. 20,) legu ~ s m k h ~ % t a t ~ n = d c y e s v = ~ t r t t h i n a r n = a n t ~ n  cn, phal- 
iigamsi-vidlinu qrnvntti II Psn~ajnln b p i  srt- 

(1. 21,) mnddhatam numas=tam tad-nsi-mnh-an~adhnm=~tdra(dba)- 
~ I I ~ I V R  yntln 1 h h n v ~ t i  pnm-pu1.n-p~rtrega-siddl~iI> kara-vi- 

(1. 22,) dhrte sakrd=evn yn,sya 111i1lc 11 Y & u ~  samva(mba) ndhyn 
jagat-trayi-vitarane mittrair=Vvn(Bbn)lir=vv%ritoyaihsa- 

(1. 23,) qgamya na Gaqgnyii ksann,m=api svarggo=pi s a m s m a l ~ a t e  I 
tHn=nccair=ati@yi-@li-~asudlla:i=Ei- 

(1. 24,) riimaramy-&ntarLn=viprebhyo=yam=adattn pnttana-ganiin 
bhh ipa t i r=vbh6  (bbhii)yasa(qa)l~ 11 Sa kllalll pri-VI- 

(1. 25,) ~a~~~~u~~-samiiv~sita-~irnnj-jn,ya-sknndh~vilrPt 1 Mahiiriijii- 
d h i r i i j a - q r i - v A ~ ~ i ~ ~ s ~ ~ A -  

(1. 26, ) ~~v~-pld-Hnudhyiita-Par&meqvara-Pal.~mavaig~ava-Pa[ra*]- 
rnabhattiil-aka-Mahiiriijhdhirsja-qrimrt- 

(1. 27,) ~-LAKSYAI~SENADEVAE kuqali samupagat-Hgeea-1-lja-rajanya- 
kn-rgjfii-rlqaka-rljapu- 

(1. 28,) tra-riij&mltya-pnrohita-mahldharmmidhyakga-mah&iin- 
dhivigrahika-mah&sen&pati- 

Recerse : 

1 Metre: Qkharini. Metre : (;irdilnvikriilitn; and of the next two vorsee. 
8 Metre: Prypiwi.  4 Metre: Qbdilnvikridit~.  
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(1. 50,) bl~ogikn-mahiipilnpnti-mah~gsn~tha-dan~s~&ih~u~d- 
dharanikrr-nan-va (ba)la-hta- 

(1. 31,) sty-qva-go-mahi~-iijiivik-~i-vyiip~tek~pu1mika-dan(raP~- 
qika-da~daniiyaksviga- 

(1. 32,) yaprrtydin 1 a n y l d ~ a  errkala-riija-p&dopajivino s dhyakga- 
praciir-okt&n=ih=iiki- 

(1. 83,) rttitiin I mt+-bhatta-jitiyiin janapadh I kk6etrakarw-ca 
vrB(brii)hmanln vrS(brl)hmapottar8n yathl- 

(1. a,) r h h  mgnayati vo(bo)dhayati samaigati  ca I rnatam=setu 
bhava* I yathii g r i - P ~ u ~ p ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - b h n k t y - a n t a h , -  

(1. 35,) ~ B ~ ~ - ~ Y ~ Q B R A T A T Y & M  I piirvve qvattha-vrkgsh, eimH 1 dakgi~e 
jala-pill8 sirnii I papime 98- 

(1. 36,) ntigopi-wanam aim& 1 ntttart3 miikmaiica-vqi aim& I ittham 
catnb-aim-iivacchinnam vmbha-qa- 

(1. 37,) gkara-nalina-sa~kiniks-sapta-trimgad-nnmiru-iidhik-B~h- 
8viip-&nvitc&navsdrop-ottcrm-bhii-pii* 

(1. 38,) k-aik-atmakam saxhvats~repa kaparddakr-par-pt-aik- 
otpattikam M ~ T U R A V ~ I Y ~ - K E A V D ~ - ~ ~ E T ~ ~ ~  aa-jhB- 

(1. 39,) ta-vigpam 1 sa-jala-sthalam e a - p t t - w r a m  aa-gnviika- 
ngrikelam sahya-dq- i ipa rham parib yta-sarvva- 

(1. 4.0,) pidarh a-catmbhatta-praveqazh a-kificit-pmgx%l~ y h  !ma- 
yiiti-gocara-paryantam VIPRADLBADEVA- 

(1. dl,) F A R M V A N A ~  ~ ~ ~ ~ ~ U ~ ~ ~ ~ ~ ~ R ~ A ~ ~ K A R A D E V A Q A R M Y A N A U  pauttriiya 
D E V A D ~ ~ A D B V A C A R M M A N A ~  p ~ t t r i i ~ a  b- 

(1, 42,) qika-aagotriija Viqviimitra-VMBa)ndhnlP-Kau~ika-prava- 
riiya Yajnrvveda-Kiipva-qskh-a yiiyi- 

(1. 43,) ne P~~?Q~~-~~~-&AQHUDEVAQABMMANE p q y e  s hani vidbivtad= 
ndnka-piirvvakam Bhagavantarh griman-Nii- 

(1.44,) riiyapa-bherakam=nddigys miit&piMtmanaq=xx pnnya- 
y q o  s bhivrddhayes ntsrjya 8- 

(I. 45,) candr-Qrkkam kgiti-sarna-kiikms yiivat bhiimi-cchidra- 
n yiiyena tiimramani-kytya pradattam=aam&- 

(1. 46,) bh* I Tad=bhrvadbhih, sarmi-v=iinumantavyam I Bbiivi- 
bhir-api nrpatibhir=apaharape n a m  

(1. 47, ) ka-piita-bhayiit piilane dharmmsgauraviit pglaniyam 1 
Bhavanti e t r a  dharmm-lnnpm- 

(1. 48,) sinah glokiih,l Bhiimhh4 yah, pratigrhpiiti yatpca bhiimim 
prayacchati I nblian6 tan pnnya- 

1 Thie reading has been first pointed out by Prof. Kklhorn in Epigraphis Indicm, 
Vol. V, p. 185, note 1 .  8 Bead punya-ya~o-bhicydJhoye, without awgrahu eign. 

8 Besd i - m d r - i r k h - h i t i - e m n - E l a i .  4 Metre : Anugtnbh (Qlokn) ; and 
of the next two vemee. 6 The letter 1~ hm been added M r .  



(1. 49,) ko~lnrngqan niyatam svarggn-g8minan I Svrt-dnttiim para- 
dattiim=vii yo hareta va- 

(1. 50,) snndhar8m I ss viethiipm kyrnir=bl~atvl pitrbhis=saha 
pacyate n Bspho~yanti  

(1. 51,) pitaro valgayanti pitiirnahiib I bhfimi-diitii kule j i i t g w  nas= 
tdtii bhavi- 

(1. 52,) eyati 1 Iti 1 kamala-dal-iimvn(mbn)-vindn-lolPrh p y a m =  
anncintya manngys-jivitmb ca I 

(1. 53,) ~akalam=idam=udBhytam ca mddhi(bnddhvti) na hi 
pnmgaib para-kirttnyo vilo- 

(1. 54,) pyHb 1 (?rimols-Lakpmapaseno N & R & Y A ~ A D A T T A - & ~ ~ I ~ v ~ ~ -  
hikam I 

(1. 55,) Raghndevapane skrtrt datari, bhii-rnap+li-va(ba)la- 
bhit M 

(1. 56,) Sam 8 Bhiidra-dine 9 mahiidm ni n qriois n 

1 Metre: Pnppitigri. 
s Metre : Aryi. 
8 Alohdaih ni probably is  an abbreviation for mohds~hiv igrahikena nibaddham. 

The last two syllables perhaps are the king's endorsement of the dooument. 
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The Manahnli Cnpper-plate Ituc~.iption of i'llh&napUlndera.- 

[Bead, Msroh 1899.1 

The subjoined edition of a new inscription of Madanapiiladeva has 
been prepared from a copper-plate kindly presented to this Society in 
1899 by Mr. N. K. Boae, C.S., then Magistrate of Ilinajpnr. The plate 
on which the inscription is engraved, was discovered in excavating a 
tank in 1875 within a park of the village of Manahali,' in District 
Dimjpnr, Benpl.  

The Innoription consists of 59 lines of writing, engraved on the two 
aides of B single copper-plate, measnring 15;" by 16". At the top of 
the plate the SEAL is soldered on. I t  shom the nsunl emblem of the 
Piilri kings, ciz., the Buddhistic wheel of Law mith a deer kneeling on 
each side, facing it. Below t h i ~  we may still recognize the king's name: 
(3i-Madanap&lah, and on the top of the seal traces of small Stfipn are still 
visible. The WRITING belongs to the Bengali variety of the Niigari 
Alphabet of about the 12th century; as compared mith the earlier 
inscriptions of the Pala Dynnsty, i t  shows a marked development to- 
wards more modern forms. 1 ts execution is on the whole done fairly 
well; in one place, however, i t  has been impossible to make out exactly 
the meaning of the letters; unfortunately, this passnge  contain^ the 
name of the village, grnnted by the king (11. 32-83). The avagraha sign 
is frequently used in this inscription ; final letters are marked by the 
eign of drama, which, however, seems to have been left out by careless- 
nese in some insta~lces, where in order to avoid unnecessary correc- 
tions in the subjoined tmnscript the lotter has been put down as 
final. I n  regard to OBTHOORAPHY, I desire to draw attention to the 
apelling ttajan, for tyajan in 1. 14 ; prattarthi, for patyarthi in 1. 24 ; and 
also punair, for punyair in 1. 16. Instances of this kind may be taken 
as originating from a pronunciation of the compound letters tya and nya, 

1 The " Munholee " of the Indian Atlas, sheet No. 119,6 milea ronth of Deokot ; 
hog. 88' 86' E. ; Lat. 26' 19' N. 



which almost closely resembled the modern Bengali pro~~nnohtiou of 
the same. Tile LANGUAGE is Sanskrit, and with t l e  exception of the 
introdnotory benedbtion (in line 1 )  and the portion containing the 
grant (lines 2749),  it is iu  verse. At the top of the i d p t i w ,  
we find the lettar ni engraved four times in one line ; this appePre to be 
the offleirl endorsement of the docnment, ni probably b ing  an abbrevia- 
tion of the term nibaddhm nsed in similsr casea 

The I N ~ O R I ~ I O N  divides itaelf into :- 
( a )  a genealogical portion, in verse, giving the names of 18 prinoes 

of the Pile family of Magadha, 17 of which appear to have been reigning 
kings (11. 1-27) ; 

(b) the portion containing the grant, in prose (11. 2749) ; 
( c )  the nsnal benedictive and imprecatory versea ; tltia portion 

ends with the mention of the name of the person who aded aa &taka 
and of the engraver ; i t  is in verse throughout (11. 4&58). 

With reference to the QENEALO~Y or THE PILA ~ l r i 0 8  a8 recorded 
in this Jnscriptions, I need merely point ont that up to Vigrahapiila 111. 
it almmt verbally sgrees with the con-eeponding passage in the 
Amgachi Plate (Indian Antiquary, Vol. XXI, p. 100). The only not- 
able difference is that the verses boginning wit11 y a i  dminarh  r@a- 
g ~ n a i ~ n k a m  (11. 18-14), and with d e ~ e  pdn' pracurn-payad (11.19-21) - have been left out in this Inscription. I may also note that by the 
reading of this Inscription it is now possible to correct the passage read 
doubtfully as o i p ~ - ~ y e  in 1. 15 of the Amgechi Plate aud in 1. 20 of 
the Dinajpur Plate of bfahipiilr (this Journal, Vol. LXI, 1892, Part I, 
p. 83); the corresponding passage in the present Inscription (1. 13) 
distinctly reads ~netra-priye, which appears to be the correct reading. 
From Vigrahepaila III., onwards, we then have tlie following ancceaion 
of JKinge :- 

(1) &.fAai~iLA II., son of Vigrahapila III., (I. 18); 
( 2 )  ~ O R A P I L A ,  son of Vigrahapiila III., and younger brother of 

Mahipala II., (1. 20) ; 
(3) R ~ M A P ~ A ,  another son of Vigrahapda III., and brother of 

Mahipiila II., and of giirapiila (1. 21) ; 
(4) KUMLRAPILA, son of Riimapiila (1.23) ; 
(5)  GOPILA III., son of Knmiirapila (I .  241) ; 
(6) MADANAP~LA, son of R&mapiila and Madanadevi (1. 26). 

The portion of the inscription giving the pedigree of these six 
kings, appears to be corrupt in some pfb8Eag08, and is not entirely in- 
telligible to me. As, however, no real historical facts are mentioned in 
those verses, I trust that I will be excused in refrsining myself from 
giving a translation. I merely wieh to point out here, that the names 
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of the first two kings, Mahipala II., and qiimpiila, have been made 
known to us for the first time only very r e ~ n t l y  in a notice on the 
Rai~tacarita, a poetical biography of Riimapiila, discovered by my learned 
fliend, Mahamahopadhyaya Haraprasad Shastri, and published in the 
Proceedings of thb  Society, March 1900, p. 70 ff. They are omitted in 
the pedigree of Piila kings, occurring in the Kamauli Plates of Vaidyu- 
deva of Priihyotiga (Epigr. Indiea, Vol. 11, p. 350), from whioh record 
we have been already acquainted with the names of their two successors, 
Riimapiila and Knm6rapiila. Of Madanapiila, we possess a ehort dedi- 
catory inscription, dated i n  his 19th year, while the name of Gtopi&la III., 
hie nephew and predecessor 011 the Piila throne, is entirely new to ns. 
As to hlrrdanapiila's time, I can orlly eay that I believe him to have 
lived in the first half of the 12th century A.D. 

The grant made by him on the occasion of hie queen, the Patta- 
mahiidevi Citramatikii, consisted of a village perhaps named U h i i g i r i ,  
lying i u  the Kotivarga-viwya, and belonging to the PaupQravardhana- 
bhnkti. I t  was given to a Br~hmau,  Vate~varaeviimigarman, son of 
~au~~nkaavH~nin ,  grandson of Prajiipatisviimin, and great-grandson of 
Vatsasviimil~, all inhabitant of Cnmpiihitti, etudent of the Kauttlluma 
Ciikhii of the Stirnavedo, fellow-stndent of BhQana, and belouging to 
the Kant sa Gotra and CBnQilya-Asitadevala Pravara (11. 4245) .  The 
village wall given to Iiitn as a dctksina, after having read the Mahi- 
bhiirata for the benefit of the Queen. The paesage recording this fact, 
is of peculiar interest; i t  reads (1. 45 ff.) : Pat&i~rahadeoi-pi-Citramti- 
kayii Vdavy~sa-prokb-prapCrChita-Mahdbhiirala-sa~~~utsar~ita-dak~i@tma 
Bhagavantam Buddha-bhatffiakam-ridtli~ya~&aiaf-krtyapadattos smdbhih. 
T l ~ e  order confirming the grallt was issued from the royal camp a t  
Riimavati, situated on the bonks of the Qangee (1.30). It was giveu 
in the king's 8th year, on the 15th lunar day of Caitra (11. 49 and 57). 
The minister of peace and war, Bhimadevs, acted as atitaka (1. 57). 
The engraver's nnme woe Tathiigatasara ( L  58). With the exception of 
the Panpcjt.avardha~~a-bhukti and the Kotivarga-vigaya, the names of 
the localities mentioned in tliis inscription are new to US; I am unable 
to identify any of them. 

I ~tow edit the 1nscl.lpcion from the original plate. 

The seat: 
( ~R~-?V~ADANAPILA~. ) 
The Plate. Obverse: 

( I .  1,) 01% naxno Vu(Bn)ddhiiya n Svasti 1 Maitrim kiirunya- 
ratna-pramndita-hrdayah preyasim sandadhiinab samyak- 

1 Metre Brngdhrua. 



samvo(mbo)dhi-vidya-snrid-amaltt-jalab(1a)-keli- 
(1. 2,) t-lijGnnu-pagkah I jitvii yab kema-kari-prabhnvam=al,hibhn- 

vam c;iiqvatHm(tim) p i p a  $anti (utim) b(t (;lmimiiu 
lokauHtl~o jayati Dagava(ba)lo S nyaFcn G O P ~ L A D E V A -  

(1. 3,) H I Lakgrni 1 jnuma-niketnnam s~mrr karo vodhu[mf] kgsmat> 
kgmiibharmh pakga-cchedn-bl1ny8d=npmtl1itavat~m=ek- 
ligrayo bhiib11rM I mar-yiidfi-pnripiilan-aikll-ni- 

(1. 4,) ratah qsnry-iilayo J smedabhfit dugdh-iimbhodhi-viliisa- 
11iisrt-vasatih ~ ~ ~ - D H A B M M A P ~ L O  nrpabl R&masy=eva 
grhita-saty a-tap~as=tasy=ii~~mkpo gu naih 

(1. 5,) Sanmitrer=ndapiidi tnlya-rnahimii V ~ ~ ~ A ~ n - n & r n = & n n j t r ~  [I*] 
yah qrimkn naya-vikram-tlika-vnsatir-bhrZtn$ sthitab 
giisane giinyah gatru-patiikiuib11i~- 

(1. 6,) karod=ek-iitpatros digah I TasmiidS=Upendra-calitaiejaga- 
t i i ~  pnniiuah putro va(ba)bhiiva vijayi J A Y A P ~ L A - ~ ~ ~ ~ H  I 

dharmma-dvigiim qamayit& yndhi D E V A P ~ L E  ynb pii- 
(1. 7,) rvva-je bhuva1~a-rSrjyn-suk~l6ny~nai~it II ~r imad4-V1c~, in~-  

~ i ~ ~ s h t - s i i n u r = A j a t a g ~ t r u ~ = i v a  jatabl gatrn-vanitii- 
prseadhana-vilopi-virnal-Psi-jala-dh6rul~ I 

(1. 8,) Uik-pelail~b kgiti-piilaniiyn dadhatam del~e vibhaktiin guk~rin 
g ~ i r n a n l e  jauayiim=va(ba)bhkva tatlayam N&R~YA?#AM 
sa tabhiim61 ynl) kgoni-patibhib si(9i)romani- r u c k  

(1. 9, )  gligt-iiqghri-pith-opalam nyhy-opatttlm=alnfi-c&k6ra caritaih 
svsir=eva dharmm-&anam I Toy-*ayair7=jjaladLmWa- 
gnbhlra-garvbl~ai(rbbhni)r=dev-Srlayai~a knla.bllb- 
dhara- 

(1. 10,) tulyn-kakgsi~[l*]vikhy&ha-kirti(rtti)r=abhavat=t~na~~~~ 
tasya ~ ~ ~ - R ~ J Y A P ~ L A  iti madhynma-lob-piilah I 17asm&- 
[t*]8=p*vva-kgitidhriin=nidl1ir=iva mahaaiim R ~ T K A -  

(1. 11,) ~ ~ ~ - i i n v a y - e [ n * ] d o s = T ~ q l ~ ~ ~ ~  =ottugga-mauler=dnhitari 
tanayo B H ~ O Y A D E V P ~ M  praektah 1 grimau G B ~ k r n s v ~ g =  
ciratarem=avaner=ekapatnyii i-i- 

(1. 12,) ko bbarttii=bhiin=n-aikarcttna-dyuti-khffiita-caLuh-ain&n- 
citr-ii~~~n(mqu)kiiyah 11 Tasrniidg=va(ba)bhiiva savitol= 
vvssn-koti-vardhi kalena caudra iva V~GBAHAP~LA- 

(1. 18,) DrvAq 1 netra-prige~a vimalena kaliiuayena yen=oditena 

I Metre Cirdibvikri@ta ; and of the next veree. , 

s Bead ekitapatro. 3 Metre Vaaantatilaki. 
4 Metre Aryi. 5 Yetre Qirdulavikriditr~. 
6 Bead prabhum with the Aulgrtchi and Dioajpur plates. 
1 Ifctre Vlwautatilaki. 8 U e t ~ w  Srogdliuri. 9 Jletre Vuuantatilaki. 
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dalito bhuvanasya tiipah H Aatal-sakala-vipakgel? saggare 
vti(bii )hu-darp&(d&a)nadhi- 

(1. 14,) krta-viluptclm rijynm=HeLdya pitiyam 1 ~lihita-carana-padmo 
bllfibhytk~h miirdhni trts~niidabhavad=~vauipalah qri -  
MAR~PALADEVAE I Ttajan a yo- 

(I. 15,) u-Larjqam pi~nsi  krta-piidab k s i t i b l ~ r t a  vi tanva~i sarvv- 
aqBh pmabl~am=uday-Mre~=iva ravih 1 guna-griirnyk 4 

snigdha-prakrti~=xnur@-ai- 
( I .  16,) ks-vnsatis=tato dhnnyab p u ~ ~ [ y ~ ] a i l = ~ t j a n i  N A Y ~ ~ P ~ L O  nara- 

patib # Pitah ~aj-jana-locanaih Smara-iipoh piijk-nu- 
raktab sad13 snmgrBrne dhn- 

(1. 17,) valo=dhikn-phakrtibil kelah kule vidvipiim I d t n r v v a q -  
ya-samlpmynh aih-yqab-piii.air=jagal=lambhayan taa- 
I ~ ~ & - ~ = V I G R A H A P ~ L A D E V A - ~ ~ -  

(1. 18,) patih pupyair=jjauiiniim=abhiiL I Tan-7nandanaq=candsna- 
vkri-bHii-kirtti-prabh-lnandita-viqva-git I pimi in= 
M A H ~ P ~ L A  iti dvitiyo 

(1. 19,) dvij-epa-manlih Civa-vad=va( ba)bhfiva I Tasyii a=bbad= 
rtnujo Mallendmi-mahimii k a n d ~ b  prntiipa-griylm=ekah 
~hl~nsa-~Hrnthir=gnpa-~~rt(ma)yab 

(1. 'LO, ) $ ? ~ ' ~ - ~ O H A I ' ~ L O  nrpah [ I *  ] yrth ~)v~cha(ccha)nda-~lisa~~gga- 
vibhl-nma-bhar&[~~*] vivblira(bibbhm)t ~arvv-iiyudhag 
pr&galbhycns mitnahsn vismaya-bhnysm sadyas=tatana 
dviplm 9 E- 

(1. 21, ) tasyii=pi aahodeio narapatil-ddivya-prajp-nirvbha(rbbha)ra- 
kgobh-iillilta-vidhfita-~Psava-dhrtih p r i - R i ~ r p I ~ o  s bha- 
vat I pkeaty=eva 

(1. 22, ) ciram jaganti j ~ u a k e  yal? qaipavo viephnrat-tejobhih para- 
cakra-cetasi camat-kiiraut cakiira sthiram II Tasmiid lo= 

~j i iya ta  nij-8- 
(1. 23,) y~ta-vB(bk)hn-viryn-nispi(npi)fa-pivara-virodhi-yq&- 

payodhih I medaevi-kirttir= arnal-endra-vadhfi-kapola- 
karppiira-paltl-a-makari sa  Ku- 

1 Metre Milini. 
S The akparn da haa been added later ; it looks ratller like the wagraha aign. 
8 Metre gikhari~i. Bead Tyajon dopim~garn with the Amgaohi plate. 
4 Bead gupcigzirnyah ; the Amgachi plate hew reads hota-dhvintaf. 
6 Metre qirdilavikridita, 
6 %ad caturo - dhikari, ca Haritah wit11 the Amgachi plate. 
7 Metre Upnjiti, 
8 Metre (XrdilavikricJito; and of the next verse. 
9 Bead ea-cranv-audhrin. lo BIetre Venontatikki. 



(1. 24,) M ~ R A P ~ L A I J  I Pratta(tyn)rtthi 1-pramadii-kndamra( mba) - 
ka-qirah-sindkra-lopa-krama-kridi-pP9la-piini-a sun- 
nve GCo~I~~~=k(n)rvvi-bhujam I 

(1. 25,) dhiitri-pilma-jrmbhamiin~mnhimi karpiira-piimpiitkarair= 
devah kirt t ima-y onija[ma] vitannte yah qaipave kridi- 
tam 1 Tads=ann MADANA- 

(1. 26,) ~~~X-nnndan~crtndra-ganraiq=calita-bhuvann-gnx~vbha- 
(rbbha)h prii~i~pubhih kirtki-ptirail? I kgitim=avarama- 
tiitas=tasyssapt-iivdhi (bdl1i)-d~mnim=abhrta MADANAPI- 

(1. 27,) LO Riimapal-atmajsnmi f (u) Sa khalu Bhiigirathi-patha- 
pravarttamiina-niiniivid ha-11anvHtaka-sampaita-setn- 
va(ba) ndha-nillita-paila- 

(1. 28,) ~ikhar[i*]qi-vibhmmiin=uirntignya-ghanHghana-ka~~i-ghatii- 
qy~m~yamiina-v~a~n-lakgmi-s~m~ravdhn(bdha)-~antats- 
jaladn-samaycl-sandeh6- 

(1. 29,) d = b d i ( d i ) c i u - i i n e k a - n a r a p a t i - p r i i b l l t i k t t - m a -  
viihini-kl~arcr-khnr-otkhitn-dhilli-dhQa(sa)ritrr-dig-ant.a- 
riilit pnramepvara-~evii- 

(1. 30,) ~nmiigat-iiqeea-Jamvu(mbn) dvipa-bllilpiil-iinanta-pida- 
bharanamad-avanel! pri-RLMIvATI-nagnr8-psrisnra-6s- 
miiv~sita-primaj-jaya-sknndhLvs- 

( I .  31,) rlit I Parama-sangato Mahiiriijidhiriijah8 pri-R~bi~PilLa~evA- 
piid-iinndhyiitnh Paramegvnrah Paramabllattfirako Mnhii- 
rijiidl~irii- 

(1. 32,) jah ~ ~ ~ ~ ~ ~ - ~ A D A N A P ~ L A D E V A H  knpali F P ~ - ~ A U N P R A -  

VARDDHANA-bhnkfan K o ~ i v ~ ~ ~ A - v i g r r ~ e  HAL~VARITA- 
mnn&le [Kagthagiri-samvim~atyiiviidhikopetasa- 

(1. 33,) kaivndiirvracattsra\take]* t~[m*]qatikByiiril bhaman sn- 
mupiigat-Igega-I-8ja-purugiin riija-riijii(jn)nyaka-rSjR- 
putra-rirj&matya-mni~&silldhivi- 

( 1. 34,) g r a h i k a - m ~ h H k g s p a ~ l i k ~ - r n a h l 8 m a n t a - m ~ )  pnti- 
mah~pmtihir~-dauhsiidhaskll~anika-mali~kum~rBm~tya- 
riijasthiini- 

(1. 35,) y o p a r i k a - c a u r o d d l ~ a r n n i k ~ ~ - d i r n d i k n - ~ i ( q i ) k n - ~ u u i -  
ka-kgetrnpn-prfintnp6ln-kottnpBI~-nggsmk~a-tad-&ynkta- 
vinijuktnkn- 

1 Xetre Qirdilavikridita. 
Metre MIlini. 

) Bead Mahrisijidhirdja-vi-Emopilatlera. 
4 The reading of this paasage remsine very doabtfnl. 
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Rmerse : 

(1. 36,) hasty-~v(~v)-ogtranan-va(ba)la-vy8p~taka-~~ora-vadarii- 
go-mahig-~j-iivik-Mhyak~a-dfita-preganika-gam~amika- 
ati(b11i) tvaramana-vi- 

(1. 37,) ~~yapati-grHmapati-tRrika-qenlkika-gnnlmika-Cfanda-MH1~- 
vn-Coda-Kha~cl-H~na-knlikn-K~rnn&fa-Lii~a-rif~-bho~- 
sevnk-iidi- 

(1. 38,) n anylrbq=~=Hki~tti t i i~~ raja-pBd-opajivina[h*]pmtivisino 
vrS(brii)hmrtn-othriin mallattam-ottams-kntnmvim;mbi)- 
pnrogama-candala-parynnth yn- 

(1. 39,) thiirha[~ii*] mgnayati vo(bo)dhaynti pam&disa(grt)ti ca 
viditam=nstn bl~avatiiril N yath=opari-likgi(khi)to~am 
griimah I sva-simii-trna-plnti-gocara-paryantah II 

(1. 40,) ~a-ta lsh s-oddqah s-&rn~*a-rnadhfikab art-jala-sthalah sa- 
gartt-oga(grt)rah sa-jhiits-viwpah sa-darh-qiipnsiirnhl Ra- 
canroddharanikah parihrta-sarvva- 

(1. 4 1 ,) pidah a-ciita-bhatta(ts)-priivegah a-kificita-pnragriihyab 8 

[~ama~tn*]-bhiig~-bhop;a-hilnny-~i-pratyHya-sametah 
ratna- traya-riija-sam bhoga-varj jitsh 

( 1. 42,) bh8nli-cchidra-nyiyena 6-c~ndr-iirka-keiti-eama-kglnm ma- 
t i i p i t r o ~ t m a n a ~ c a  punya-ys~~-bhivrddhaye [Kantsal- 
sngotriiya girndi- 

(1. 43,) ly-A~i(si)ta-De~ala-~ravarii~a papdita-qri-Bhfigana-ssm- 
(bra)hrnac&rine S~maved-intarggsta- Ran tthnmn-giikh- 
iidhyiiyiue Cnmpiihittiy Hyn 

(1. 44,) C A n ~ 6 ~ 1 ~ 1 - v ~ t a v y i i y a  VATSA~V~(SV~)MI-prapautrirya PRAJA- 
P A T I ~ ~ ( G V ~ ~ ) ~ ~ I - P ~ U ~ ~ & ~ R  ~ A V N A K A ~ V ~ ( S V ~ ) M I - ~ U ~ ~ & J ~  

papdita-bhattapntra-$ri-vh~~qVA~~~~i( 8vi)- 

(1. 45,) MIqARMMAFE P a t t f l r n a h ~ e v i - g r i - C ~ ~ ~ ~ ~ ~ ~ ~ ~ k ~ i  Vedavyih3rt- 
pl~oktn-prapiitl~it~-Mahiibhii~~ata-samntsarjjitn-dakginL- 
tvenn Bhrtgnva- 

(1. 46,) ntnm Buddha-bhstgrakam=nddipya ~Hsani-krtya pradatto s 
smtihhib 1 ato bliavadbhi$ sarvvai~=ev-lnnmantavya~i~ 
bhSvibhir=api pa(bhu)mipati- 

(1. 47,) bliir=bhiimer=ddiina-phala-ganraviit apaharano mahkna- 
narakas-piita-bhrty&c=ca dHnam=idam=annmody-Hnn- 
modya piilaniysm prat ivl i -  

(1. 48,) hhi-a kaetra-karair=ajfiir-gravana-vidheyi-bhah(yrt) 
ynthii-kiilam snmncita-bhlig~-bho~p-knrn-himny-&di- 
pratyiiy-opanayah k&rya iti 

1 Read m.dnpt?paridhnh, 8 Bead a.kiAcit-pragrihynh. 8 Bead mahdnnraka-. 



(1. 48,) Samvat 8 candxu-gatyi caitrakarmma-dine 16 [~*]Bhavanti 
d t r a  dharmm-inusa(~)msinab qlokiih n Va(Ba )- 
hnbhir~=vvesndhii dattg rgjabhi)? 

(1. 50,) Sager-iidibhih [I*] yasya yasya yndi bhamis=tasya tsaya 
tad8 phalam Bhiimim ys$ pratigrhpiiti y v a  bhfimim 
prayamhati I nbhan tan pnnya- 

(1. 51,) karmmIipan niyata& svargga-giminan 1 U&m=ekiim 
svarn~m=ekaii--c8 I bhamer=apy=arddham=qgulaIi~ [I*] 
h k  narakamUyHti I y&vad=&hiiti(ta)- 

(1. 52,) samplevama @flim(gtim)wq~-snhser8ni svesgp tigthati 
bhiimidah [I*] Hkgepti c=iinnmantii ca tiny=evn narake 
vseet 11 Svn-dattGi pa- 

(1. 53,) ra-datti v&m(datt&m vii) yo hareta vaanndhdm[~*]sa 
vigtheyeh krmir=bh.iitv& pitrbhih saha pacyate H 
Aspho@pnti pitaro valgepanti pitiima- 

(1. 54,) hPb 1 bhfimido emada(t)-knle j8tab sa nae*ti bhavisya- 
(gya)t.i a Sarwiinbt i jn  bhivinah piirthivendriin bhiiyo 
bhiiya[h*] pr&rthayaty=e- 

(1. 55,) aa (la) Riimah [I*] eiiminyo=yam dharmma-aetnr=nar@ii& 
kale kale pilaniyah kramepa H Iti4 kamala-da1;iimvn; 
(mbn)-vindn-lolim Qriyam=a- 

(1. 56,) nncintya manusya(ga)-jivitarh ca[~*]aakalan~=idam= 
ndiUqkaii=ca vn( bn)ddhv& nr hi pnrnmih para-klrttayo 
vilopyiib &tab' sakala- 

(1. 57,) nitijiio dhair~.s-sthair~rt-mahodrdhih[~*]Siindhivigrahikab 
qrimin BETMADEYO s tra diitak* ll Riijye Madanflpiilasya 
qtame 

(1. 58,) plrrivaccha(t8a)re I f,iimrapntfam=imam qilpi TA'~E&+ATA~~ARO S 
khanat H 

1 Metre Ann$@& ; and of the next five verse#. 
8 Bead haran = narakam. 
0 Metre Plini. 
4 Netre Pnjpitigri. 
6 Metre Anastnbh ; and of the next veree. 
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On the identificalion of Km'nara, Va'oisali and other plrreas aaontioned by 
the Ohinese pilgrims.-By W. HOEY, Esq., Lrm.D., I.C.S. 

(Witir an edition of a new eqpyer-plate Inmptwn of Jayiidityadeva 11.- 
By Ds. T. BLOCK.) 

[Read, May 1809.1 

The hitherto m p t e d  identifiation of some places noticed by Fa 
Hion and Hwen Thaang must be subjected to a very careful re-examina- 
tion because the discovery of the Lnmbini Qarden hae shown that 
Kapilavastu lies in a direction quite different from that indicated by 
General Cunningham and his aseistauta of the Archaeological Depart- 
ment, find I think it is incumbent on any one who has doubts end can 
propose points for diecoseion which may eeaist in determining the 
geographical position of ancient placee of internet, to lay his views 
before thie society. It is purely bemuse I om anxiow to reaoh the 
truth that I venture upon this oommunication. My main object a t  
present is to show that Chemnd and not Besarh is Vaiaali and that 
Ensin, is &wan iteelf or near it, but i t  ie as well to nee this 
opportunity to fnrnieh notes regarding other places. 

There is no doubt that the city referred to by Fa Hian ae Ki-jou-i 
and by Hwen Thaang ae Kie-jo-kio-she-kwo ie Kanauj,' and I shall take 
thia as my starting point. Proceeding from this tbe later pilgrim 
ybited, or eeems to have visited, Na-po-ti-po-ku-lo, whioh has been 
correctly identified with Newal, an ancient site a little north of Ban- 
garmau in the Unao District.. I vieited this place in 1876-77 and 
obtained Kngav coim and independently arrived at  thie identificat.ion. 
Fa Hian on leaving Kananj went in the same direction which Hwen 
Thaang eubseqnently took and he reached a foreet which he called 

C 

1 In view of the frequent appearance of the name ' Lorik ' in 00~eot ion  with 
Buddhist plaoea and the powible oonneotion of a part of that hero's legendary 
hhtory with Buddha, I here note that it in remarkable to find hin father'a name 
given M Bnrhknbbha, 'the old hunchbaok.' Haa thin any oonnwtion with 
'K~yiknbja '  P The Ahire who sing of Lorik are--Kanaujii QwLU. Lonk ia 
clearly the younger (lahnra) brother of S a m ,  'the dark one' (Sinvala). 



A-li (oar. Ho-lo, A-lo) and here he found traces of Buddha i n  the 
nsnal form of memorial buildings. He and Hwen Thsang probably 
visited the same place. Anyhow I have no doubt that Aei-vana is the 
forest of A-li, and the present pargana of Asiwan probably repreeents 
approximately the area of the forest of Fa  Hian's time. The people 
have a local tradition that the town of Asiwan was founded by one 
Asan, a name which will be seen to be of importance when I I-ecnr later 
on to the route enbeqnently taken by Hwen Thsang. 

On leaving the A-li Foreat Fa Hian prooeeded to the oonntry of the 
Shwhi. He travelled direct, but Hwen Thsang on leaving Newal went 

other plaoee before he reaohed Pi-so-kia, which ie, I think, plainly 
the oapihl of the She-ohi. One is tempted to say that the Sha-chi 
must be the Siiketes (Sanso.), the inhabitante of Siiketa or Ayodhyii, 
and to reafore Pi-mkie as Vi-aka (not Viekha) so as to introduce a 
oommon root to conneot Sa-chi and Pi-so-kia as Chinese renderings of 
Sanscrit names. The temptation ie all the stronger because at  the S.B. 
of Ramkot, the anoient citadel of Ayodhys, we have the mani parbat 1 

(Orajhh), which might be thought to  be a stapa, and beaide it there 
are numerous 'ohilbil' (Sanec. ciuillilur) trees. The twigs of the 
chilbil are largely used to serve the purpose of tooth brushes. A11 this 
bears a plausible rerremblsnce to what both pilpims record as to the 
place which they visited bnt doubt still wmeins. I have been unable 
to find any trace of Dew-german at  Ayodhyii, but I do find that the 
hermitage of this sage is still pointed out near the V m h a  sangam, the 
junction of the h r j n  and Qogra rivers near Pasha, in the C)onda 
District, where there is still a shrine to which Hindu pilgrim8 resort. 
They attach sanctity to thin locality beoanse of the image of the Boar 
here placed which is said to mark the scene of the Variiha A v a t h .  
I believe that Pasha will be found to be Pi-so-kia, tile capihl of the 
kingdom or oonntrp of the Sha-chi. 

Proceeding &om thin boLh pilgrims went on to qr&vaati, which may 
be held to be Set-mahet until something tangible be shown to upset 
the identifiation. It is true that Kapilavastu is said to have lain S.E. 
from qdvasti or rather the pilgrims went S.E. from that city to visit 
placea on their way to Kapilavaetn, whereas the direotion of the e u p  
p e d  eite of Kapekamnni'e atnpa slightly B. of E. &m set-mahet, 
bat we find so many inatanma in which direotions given by the pilgrims 
do not tally with directiona shown on modern maps, prepared on the 
bmis of careful snrveys with modern instruments that we must not 
argue too strenuoaely on the directiona loosely reaorded and often 

1 Thie qmt, however, may redly presene the name of Mapi-oida, one of the 
prehistorio kinga of Ayodhyi. 



palpably misstated by the Chineee pilgrims, who travelled over a oountry 
where impenetrable fora t  and denme jungle rendered an accurate 
estimate of direction impossible, and where even the distances stated 
cannot accurately correspond to those taken out by straight linea run 
across the maps of to-day. Routee were devious 1,250 yeam ago. A 
ohinese pilgrim may Lave left a city A by the S.E. gate and travelled 
for a time S.E. and then Lave tu~ned  in the tortuous mazes of a jungle 
northward and traversed what he called 12 yo-janas before reaching 
another city B. He would have recorded : ' Proceeding from this place 
4 to the S.E., after travelling 12 yojanas, we reach B.' T d a y  & 
may be that there is a direct 14 and we should say, ' Laving A 
and going E. along a metalled road far 60 miles we reach B.' I note 
this here simply to ahow that we have need to be very cautious in treat- 
ing the directions and diatancea stated by the Chinese p i l g ~ i m  as fixed 
data in themselves snfflcient to enable ne to determine looations. Tbe 
descriptions of plaoee and tile names and objecta which are said to have 
existed in their days are much safer data for identification 

From Criivasti tlie pilgrims prooeeded to Kapilavasto. Of this 
oeptre of illtense interest I need now uay nothing. Government has 
undertaken inquiries and I trust that the present examination of s i b  
north of Baati mill lead to satisfactory identifications. Meanwhile I 
lurve only to my that T recently obtained a copper-plate inecription 
whioh will enable the Society to test the nccnracy or probable correctness 
of the results reported. An edition of this plate will be faund in an 
Appendix to this paper. It will sdiice here to note the recorded fa&. 
The document is a deed of gift by King Jayiditya of certain land to a 
Kiiyiyastba named Keqava. The ares of the grant seems to have been 
considerable. It connisted of the town land Kumii+p$kii including 
the hamlets of Patlmagsp@, ~qkugapt$L, Qiiddhi, and Denli, situated in 
the Leddikii subdivision of the Daddarap$kii district. The bounda~.ies 
are given : on the east the R o h i n i d i  ; on the south the tilaka tree 
(? forest) ; on the north the kumbhi tree (? forest) and on the west the 
P ~ t i l a p Q l k h y a  kheta i.e., the Ditah or moat known as that where the 
elepl~nnt was thrown. The date of this insoription is Samvat 921, or 
864-5 A.D. Tlius we have the name of the moat where Buddha cast 
away the elephant still preserved about two centuries and a quarter 
after Hwen Thearlg's visit. The great oaptain, as be is described in the 
text, who brought the orders for the gift was GrahaknpQa, a name per- 
haps of importance with reference to the Qrah Kupd near Tirbeni. 
There is s o  other proper name whiclr a t  present strikee me ae relevant. 

We do not hear of a ditch where an elephant was thrown anywhere 
save in conneotion with Kepilavastu, but unfortunately I cannot yet 



trace the villages or territorial divisions named in the plate, but i n a s  
much as they cantained mines of salt m d  iron the tract referred to mnet. 
be near the hills. I s  i t  not possible that Saina h i n a  (Ciiyana Miiy~na : 
the dream couch), 5 miles S.W. of Bntwal may be Kapilavastn? I 
think i t  may be near i t  a t  any rate, al~less there were more than one 
sculptured or p s i ~ ~ t e d  representations of the dream of Miiyii which g y e .  
to placeg their uames. 

I omit for the present the places between the Lumbini aarden and 
Vaisali but shall ~ ~ e t u r u  again to discuss them also. 

I have long entertaiued grave doubts as to the identity of Besarl! 
and Vaisali. When Bnddlla left hie Lome he visited Vaisali and he 
also col~sulted the teachers mentioned ss Ariida Kaliima and Urnvilva 
w y a p a  before he reached Qaya. The Keyapa  here alluded to  seem^ 

to have resided a t  the place know11 as  Urwal on the Enst bank of the 
Son river, and aa Uruvilv* Kiiqyape is Kiiqyapa of Urnvilva we may 
oonceive Ariida Kaliima to be K a l b  of ArBda aud Ariida tobe t l ~ e  
modern Arrah.  In  that case, any cnle will see that Buddha would have 
been guilty of making a foolish out-of-the-way detour if he went across, 
the Great Gmdak to Besarh before going to Arral~, Urrnl~l and Qaya. 
If, when he fled f~eom hie home, he weut down country via Kaaia and 
the Saran district, crossed the Ganges and proceeded to Arrab, then 
crowed the Son and took Urwal on his way to Gaya, me have a probable 
route and there is no ground for snpposing that he did not take ae direct 
a course as reaeonable. These conside~ations led me to believe that 
Vaisali mnst be found in the Saran district, west of the Greataandak 
end north of the Ganges. 

When RGmn wee proceeding from Ayodhgii to Mithilii with 
VipvBmifre, he passed through certain places until they reached the 
banks of the Son, but this river they did not crp,ss. Tlwy crossed the 
Qaagee and when they had landed on the other ~ i d e  they beheld the 
city named ViNla, where they were entertained by the king Snmati. 
Vigviimitlq amrated the legendary history of the k i~~gdom over which 
this king reigned. I need not quote it hore, but I refer the carious to 
the XLV and iollowing sections of the BiilakPpda of Viilmiki's 
Ra3majaxp. There is much that is suggestive in connection with the 
stories told by Hwen Thsang and I think that the reference by Viilniiki 
to Faha justifiee the suggestion that  Saran may possibly be Gnkra t 
araqya the forest of gakra or Indra. 

We know that when Bnddha left Magadha for the lnat time he 
went towards Vaisali. The gate by which he left P~rtrtliputra was 
afterwards d l e d  the Qotama ~b and the place where he crossed the 
Gqngee was oqlled thereafter the Qotaqa Ferry. Tlle Qotaplq Ghat is 
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still known eaat of Revilganj. We also have the story of Ananda's 
leaving Pataliputra for Vaisali and we read that when he reached the 
Ganges he discovered that the people of Vaisali had come out to meet 
him in the hope of obtaining hie body aa they knew be waa about to 
die and they wished to do i t  honour : but he wae pursued by Ajatqa- 
tm's amny which had been sent with the same object. He therefore 
surrendered himeelf to death (entered samiidhi) on an island in the 
river and his body parted in two so that the rival claimants obtained 
equal parts. This story is preserved for us in the name Cherand, 
which is simply ChicIra+ qga  : the divided body. 

It is very remarkable that there is a local tradition at  Cherand 
baaed on this story. I t  is this. There waa a king at  Cberand named 
Moraddhnj (Mafiradhvaja) in the Dwiipam Yuga who professed great 
devotion to the gods. Krishna determined to put the king's faith to 
a test and came one day to his palace disguised as a mendicant and 
aaked for the right half of the king's body for some sacrificial purpose. 
He explained to the king that his wife and son must each hold one 
end of a saw (iir5) and saw him in two, but if he shed teare the gift 
would not be acceptable. The king agreed and the operation com- 
menced but presently he began to shed team from his left eye. The 
mendicant reminded the king that the professed gift wm liable to 
rejection but the latter explained that the left eye wept because the 
right half of the body was alone being taken rrnd the other left. 
Krbhna was so pleaaed with this devotion that he exercised his divine 
power, stopped the operation, restored tlle body to its former state 
and flung the saw away. I t  fell a t  Arrah in the Shahabad district, 
giving ite name to that place. This story is certainly the same in 
origin as that told of Ananda. I t  is a Hindu version of facts under- 
lying the Buddhist story. 

The conclusion to which I come ie that Vaisali did not lie on the 
east but on the west of the present Qreat Qandak. I shall presently 
fix it beyond doubt east of Chnpra probably at  Cherand itself. The 
whole of the northern bank of the Ganges from Hajipur right up to 
Manjdi (Mangchi in the Ain-i-Akbari) wonld repay careful and minute 
examination. 

I may hero digress for a moment to make some notes as to Saran 
Khma which I at first erivneonsly surmised to be Vaisali and visited 
for that reason. Saran Khass lies abont 16 miles due north of Mctujli, 
and contains extensive ancient remains covered for the most part by 
oultivated fielda. There is an abrupt riee at  Makhdum Shah's Dargah, 
a little south of Harpur, which continues for a couple of miles south 
until it terminates eomewhat more abruptly beyond Khwajah Pir's 
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Mazar. On tho east of this elevated site runs a stream known locally 
by two names, Gandaki and Sarayu. Thia is well defined and may 
have been a ohannel made in ancient days for water eupply. Weet of 
this and parallel to it the high ground extends for an average width 
of not lem than half a mile. As I passed from the northern end I 
observed nndnlatians with oooasional very prominent heighta and 
noticed that onltivatora have taken out numerous bricks while plongh- 
ing. On approaching the southern end I observed a pile near a mound 
on which are the remains of a brick building. I learned that this pile 
is the Qanj-i-S_bahidiiu or Martyr's Heap near the traditional Raja'e 
kot. This indicates a desperate assault a t  some time on a Hindn strong- 
hold. Further on I came to Khwajah Pir's Mazar and found two 
tombs in an open enclosure. In one oorner there was 8 large black 
atone about ft. long on which I observed Hindu sculptures of the 
Nauagmha or nine planeta. On the back of the slab there was a long 
inscription in Tnghra character of which I had not then the meane of 
taking a rubbing. It is much worn and oonld not be read at  eight. 
It is probably hietorically importaut. 

A few miles west by north of Saran khass is a village called 
Bhikaband on the map. I visited this spot. also and find that there 
is here a large banian tree which ia said to cover about tan acres. In 
the ground near there are brick remains and an old well lately re- 
opened. hmewhat 8. E. of this is an old temple and the attendant 
Bralimane wrote the name for me: Bhikuban, which is olearly the 
' Bhikahu's Grove.' About a mile west of this are two villages bearing 
the name Kapia, wllich snggesta the story of the service rendered to 
Baddha by the monkey (kapi) aa mentioned by the later Chinese 
traveller. 

I ehall now prooeed to resume my discussion as regards Vaieali 
iteel£. There are some suggestions based on a study of the MahP 
paripibb&ca Sutta which I must note. When Buddha had oroeaed the 
Gangee for the last time on his way to Vaieali he first visited Kofigima 
and then NbQika, after which he arrived at  the great city. There he 
wrs entertained by the courtman, Ambapali, a t  her mango grove ont- 
aide the city. From Vaisali Bnddha went on to Velnva where he waa 
m i d  with the illness which eventually terminated his life. This is 
probably the modern Belwa, N.E. of Chenmd. Near i t  we meet with 
woh remarkable names tie Sihii th Chak and D h m a  Chak. Buddha 
then aeeme to have turned again towards V a h l i  for he went to the 
Ciipiila Caitya, which the text would lead us to believe to have been 
near the city, if not in it. This name is probably either from Uap& 
or captala (Sanso.), a loose woman, and thus allude% to the concubine 



spken of by the pilgrims ; or from cUpa +&ya (8ansc.), the ' bow- 
plme,' where the bow wae deposited. Anyhow there can be no 
mistake as to the mound lying to the a t  of the town of Chap* 
called Telpa. This is undoubtedly the ennec~it tnlpn ' a  bower,' and 
is that bnilt for the mother of the thousand eons and the site of 
Baieali is theref- fixed. It is the modern Cherand and was spread 
along the bank of the Qaliges eaat and west of the present town. 

Tl~e  8w rivere to the junction of which the Chinese Pilgrim Fa 
dian proceeded was the aonth of the Son. The five rivera are the 
Jumna, Clangee, Rapti, 8arayn or Qogra, and the Son. Fa Hian 
c i ~ ~ ~ e d  at  Paleza-Digha Ghat, and had only to go one yojana to 
reach Pahliputra (Patna). The distance from Cherand b Paleza 
miat is 18i miles This was four yojanas end gives a trifle over 44 
milee to the yojana. According to Hwen Thsaag the yojanh consisted 
of 4000 bow lengths, each 6 cubits, This means 8000 yards which 
give as 9.54 miles to the yojaaa. 

We learn from Rockhill's Life of the Buddha based on Tibetan 
that Buddha on finally leaving Vaieali visited a place celled 

Amre, which m y  be Amnanr (Amratiagara), Jambngima, Bhandagima, 
Esetigimn, which may be the present Hathwa, ar~d Bhoganagare. 
After thie he reached Piiva. 

I now come to spenk of a plaae of which I have some personal 
knowledge. There is a village known as Papanr or Pappanr ( Piiva + pure 
or Piipa+pu~-a) about three miles east of Sewan. I visited i t  some 
yearn ago. Near the preaent homestead there are the temaii~s of a more 
ancient habitation from which I obtained some copper Indo-Bactrian 
wins. I t  represents a place of p a t  antiqnity and mnet be the Piiva 
where the goldsmith Cnnda lived. When Buddha came thus far he 
went with his followere to the goldsmith's grove and while tl~ere he 
rrcaepted an invitation to dine with the goldsmith to whom honre he 
went. There he maa served with the &kara 1 which agg~uvated the 
symptoms developed at  Veluva ~ n d  gave his illness a fatal turn. This 
led him to resolve to push on to Knsinara and he set out wikh dnanda 
ill that direction. He waa then at  least 80 yeare old and suffering 
f ram dysentery. He could not have travelled far and we observe that 
the Mahiiparipibbiipa Snttr represents him as halting under a tree at  
l a a t  onoe and reaoliing a river with difficulty. Tlie mlient pointa in con- 
nection with his l a ~ t  bdef journey are that he left PBva, halted under 
a tree, moved on again to a streem called Kalcattha and having aroeaed 

1 This is not boar's denh, but Stikara-kanda 'hog's root,' a bnlbooe root found 
chiefly in mounde and junglee, which I hare reen Hindus eat with avidity. It ie a 
phalahar, permissible to eat on feet b y e .  
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a river bearing a name suggestive of gold, he reached the people's 
park near Ensinara and lay down under some snl trees. Possibly he 
had not come to Knsinara because he sent Ananda to bring the Mallas 
to him. After his death there mas an imposing ceremony to do honour 
to his remains. H e  waa laid out on a golden bier and is said to have 
been kept for seven days : and i t  is said that he showed his feot from 
out his winding sheet and he even raised himself and spoke. There was 
difficulty in moving his remains until Kaqyapa came. Thus the spot 
where his bier rested was one that must have borne a name associated 
with it. That name is Sewan, the Sanscrit pavnydna : a litter or bier. 
There is something in names. It is remarkable that we have n, particular 
tree of great age a t  a monnd near Sewan Railway Station. This is 
known as Jagattra, the Protector or Deliverer of the world. One mould 
expect Hindus to venerate this spot but they do not. They consider it 
ill-omened. The late Raja of Hathwa desired to enclose all this spot, 
but the Pandita told him that the act would bring him bad luck. H e  
enclosed a large patch but left the tree outside the walls. He died soon 
after. Thia Jagattra is looked upon as the oldest place about Sewan, 
and its name and associations are significant. There is also a very high 
mound not far off which has not been explored. I can have no doubt 
that Knsinara lies somewhere close to Sewau if i t  be not Sewan itself. 

The indefatigable Major Waddell has in the third number of the 
Journal of this Society for 1896, published an abstract of a Tibetan 
Guide Book to Buddhist sites in India. It ie unfortunately a brief and 
vague vnde nzemcna for the traveller and is  absolutely unreliable in some 
of the directions which it gives, but. i t  tella us that the B&la grove 
where Bnddha died is in the N.W. of the Kamalla or Bmliya des, ' the 
l~omerful country.' I find that the tract of country eastward from the 
L).lha river near Sewan and stretching north of the Manjhi and Cherand 
tappaa or parganas is called Ball. Sewan is in the N.W. of the Ball 
country. This is probably the country of the 'powerful' people (bala) 
and is possibly the same as molh (powerful, athletic). When Bnddha 
left Vaisali and ?kited various places before reaching Pava the places 
are said to have been villages of tlie Licchavis and the Mallas. 

Hwen Thsang tells us two Jiitaka stories in connection with the 
country of Knsinara. The one is that of the pheasant which tried to 
extinguish a forest fire by dipping in water, flying aloft, and shaking its 
wings that the water might fall on the fire : but the bird's efforts were 
ulravailing and a t  last Fakra (Indm) put out the fire. This is not a 
misplaced story in Sewan, the Cakra-aranya. The second story is that of 
tlie deer which, when the forest was burning, helped animals across the 
river and last of all saved a helpless hare, and itself perished. Now, 

J. I. 11 
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both stories mention a conflagration and a liver. There is one word in 
Sanscrit which expresses both conflagration and oremation. Tt is ' &ha.' 
The river so named is the river of 'conflagration' and also tlle Cava- 
dnha, the cremation river of the Malla or Balla people. 

The Dnhn trikes its rise N.E OF Qopnlganj and in its courae forms 
the sheet nf water known nu Sass blansa (Caqa-n~oksQn ' the  rescued 
hare ') and then flows southward to Andur. Near this (at Faridpur) it 
iu joined by the Sondi River nnd thence its course is S.E. until i t  falls 
into the Oogrn east of Mnnjhi. The Sondi is said to he Rn offshoot. 
of another ~ t r e a m  cslled Naraynni bnt 1 cannot find this on the maps. 
I t  comes down past Mnnjha Mntknr and Manjha Mallaon. I have said 
that we must fiud the word for gold entering into the composition of a 
river neat. Kusinarn. It is giron in the Chinese as Hi-lian and Shi- 
lai-na-fa-ti. The latter is obviou~ly Snvarnavati, which, anyone 
accustomed to note mutations from Sanscrit to Hindi will see, becomeu 
S o p v a t i ,  or Sons-nadi, or Sondi or Sundi. 

I havo not been able to visit any places near Semnn except Pappanr, 
but a gentleman who has taken consicternble trouble to help me in my 
researchee tells me that there is a very extensive ancient monnd covered 
with trees, locally called a fort of the Cheroos, hetween Lullsi nnd 
Knlinjura about 3 miles N. W. of S e w n .  There are aluo remains of 
great age on the west bank of the Daha in Gosopali opposite Salannnpur. 
This namr uuggestu SlSh-tnnn-p7t~.rr, the city of the SBlr forest. Tile 
mention of the Siiln here in nny form i~ interesting. These places 
should be examined. 

There are also co~isiderable .remains and a large basalt image further 
down the Dahn a t  Hnsnnpi~r which should be looked to. From this 
plnce I received an ins~ript~ion on a bmss plate not yet deciphered. 

8outh-eaet of Knsinara and west of Vaisali lay the place where 
Bnddha p ~ ~ t e d  from the Licchnvis. This is probsbly Manjhi, the MBngchi 
of the Ain-i-Akbnli. I t  is the 'Miing' or ' MBnjha', the middle line, the 
parting, and lies on the west oF the Daha or Snndi where i t  joins the 
Ganges. The Sundi or D a h ~  liver wns probably the western boundary 
of the Vaisnli kingdom, a narrow tract lying along the bank of the 
Ganges. 

I now return to the Lumbini Garden and aak what were the pointa 
visited by the Chinese pilgrims between that place and Kneinara. I t  is 
not yet settled what t l ~ e  Rimsgiima Kingdom was or where the town 
called after RBma lay. 1 may mention that the very old town of 
Kanapar near Dhnm is also called Ramnngar, but thnt is not necessarily 
significant. I can, however, with knowledge point to a very ancient 
monnd cslled Ql~agharra between Pipraich and Captainenj, which 
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sllould be examined aa a possible SMpa ~ I I L  V i h h  site. bfhr the 
Umagarna stiipa, the pilgrims viaited the place where Buddha per- 
formed the three p t  acta of renunciation, wl~ere (1) he sent bwk 
his home, (2) he took off his crest-jewel and dnt his hail., nnd (3) he pot , 

on the kqdya robe of the mcetic. We know fmin the Lalita V i s k  
and the Romantic Legend that the memorinl stiipaa ereoted fo mark tlle 
plnw where these three acts were performed were close together. We 
slao know that on hie flight from home the Prince came to the country 
of tlie Mainas. Kaaia lies on the Maiupnr tcrppa, and I believe thet the 
Prinoe cmeeed the Cllota Gandak in the morning after he left home, and 
that a blaok stone image still lying under a tree opposite Hetimpur is 
8 remnant of some memorial there placed to mark the spot where he 
croseed. Tile Prince then entered the country of the Maioss, as I have 
shah above, and the remains a t  MBt.a Kunwar, ~t RRmabhar, and 
inaide the cane-brake in h i c r  t o m ,  are what we have left of the memo; 
rinl buildings plaoed to commemornte the Great &nuncirrtion. E i a  
is tlie place where the Prinoe reoeived the kagdya garment 01. robe of 
the mendicant. 

The Charcoal stapa haa yet to be fotind but I am in hop- that i t  
will be identifiable in the mound of Agerwn, N. E. of Taria Sujan which 
I have not yet seen. The name itself being obviously derivable from 
n ~ l h b k a ,  charcoal or embeiq, is promising. 

Having located Vaisali nt Chemnd, I may ~ s k  : ' What then is 
Besarh P '  Fortunately that is ea~ i ly  explained. When Hwen Tlisang 
speaks of the country.Fo-li-sbi, nortl~ east of Vaienli, he means Pa-la-en 
or Par&a,l the country of the dtik tree, a nnme which was given to a t  
least the trans-Ganges part of Magadha. He tell8 uu an exaggerated 
story about a monster fish in tllis country and a sttipa commemorating 
the convemion of 500 fishermen by Buddha. Besarh is tbe Sanskrit 
xoi-d vm&lhya, the Qangetic porpoiee, and the remains a t  Beearh are 
those of the town or city of the Monster Fish. 

The mere fact that an h o k a  pillar may be found somewhere near 
Bemrh does not make it Vaienli : nola are we entitled to say that 
Chemnd is not Vaisali, because ail Asokn pillar has not yet come to 
sight there. It would be interesting to know why Asoka placed his 
piHam in many p l m s  which he eelected. I would suggest that he 
eelected Keeari~ and Araraj as pillar sites bemuse tiley probably re- 
piweat the plscee where Buddha was believed to have been in former 
live8 respectively a Keerrrf or lion and the Arindarna Rijd. 

Let me now return to Kanauj and take up Hwen Thaang's route. 
I asenme that he visited Newal and we have to look for '0-yn-t'o and 

1 The oountry of the roaator mentiwed by Megarthenen. 
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'0-ye-mu-khi. The first thing to observe is that tho Life of Hwen 
Tbeang shows that he travelled by boat on the Ganges. Ho must have 
used a boat to cross from Kananj on his may to Nemal. He mas 

certainly on a boat wl1e11 ittacked by tlle river-dacoits while on Iris 
way from '0-yu-t'o to 'O-ye-mu-khi. No place tlist he mentions 
between Newal and Prayiiga cnn have been very far from the Ganges. 
The Life differs from the Travels in important details. If we read 
the latter alone i t  would seem that Hwen Thsang speaks as if he was 
reckoning from Newal to '0-yn-t'o, while the Life represenk as a 
starting point the Bhadra Vihiira where the pilgrims hnd stayed for 
three months. a t  Kananj. These apparently trivial variations are 
important, because they affect the position of '0-yu-t'o with reference 
to the Ganges. Anyhow the distances are 600 li to '0-yn-t'o, 300 li 
to '0-ye-mu-khi nnd thence 700 to Allahabad. The direction of the 
intermediate length is described aa East. The general direction of the 
Qanges between Kanauj and Allahabad is S. E. There is a stretch of 
the river roughly W. to E. between Baksar Ghat and Dalman. The 
last named place is the spot where Dalabhya Rgi spent his life and 
west of i t  a few miles is Chilanln, a name which recalls the Slli-lo-ta-lo 
of the pilgrim. This is the traditional abode of the h i  Cyavana, 
roatored to  yonth by the Agvins. A little farther west is Gagaaon, 
venerated by Hindus as the iipamu of Garga, a mnni who left a host of 
descendants ; and close to this again is Sintaur, another place of great 
antiquity. Taking the Singhnr Tiira crmsing near Sinhanr crossing and 
crossing sonth of the river we reach TBra Bl~itanra or Bhati-nra, snp- 
posed to be a dwelling place of descendants of Bhrgn, and proceeding 
a few miles east we rench Asni, opposite Gagason. At Asni is the 
shrine' of the Agvins, the twin sons of Siirya (the sun) who are re- 
presented by two brass images with their hair ooiled over their heads. 
The myth runs that these deities were born from the nostrils of a mare. 
May not '0-ye-mu-khi be A@-mukha, ' the marc's Head,' and this 
cluster of sacred places be the kingdom referred to by the pilgrim. The 
story of the Rishi a t  Chilanla restored to youth by the Aqvins may be 
another form of the nnrrntive of the conversion of Buddha Simha and of 
the three pions Bnddhiuts who made the bargain about reappearing 
after death. Anyhow these places are connected and mark what may 
have been regarded by Hwen Thsang aa a kingdom with its capital on 
the northern bank of the Ganges, that on which the majority of &he 
shrines lies. 

1 A modem ehrine built by the late Maharajah of Benarea, but the place wes 
known ae Bani long before. It may be that Aaanga and hie brother were remem- 
bered hew aa " The pair of brothera." 



I have when writing about Asiwan referred to the significance of 
the name Asan aa the founder of thst  place. Might not this name be 
the Amogs of the Chinese Traveller ? We meet wit11 a aimilnr epo11g.m 
in con~tection wit11 Asoha, the chief town of Asoha pargnnn in Unao 
district, where tlte people call the founder Asa Rikh. There are some 
remnina at  tltis place where Bi~ctriau Coins have bee11 found : and these 
remaine mny be Buddhist, but it would be rash to say as yet that Asoha 
is '0-yn-t'o. 

I need not any anything as r e g a d s  Prayiiga which can be no other 
spot than Allshabad. From this undoubtedly fixed point Hwen 
Thsang went to Kos~mbi  which has been identified with Kosnm ctrnt 

Pabhoss 011 the northern bank of the Jnmna. My learned fpielid Mr. 
Vincent Smith, haa lately writteu disputing the correctness of t l ~ i s  
identification and I must admit that my fnith was a t  first shaken by 
his arguments. I Ilnve s great respect for his acumen but I venture 
to say that, after considering all that he liaa written, I cannot but hold 
to the original identification. Mr. Smith has not himself vieited 
Kosnm. 

As Hwen Thsang travelled by bent on the Qanges it is highly 
prohble he moved by bont along the Jumnn. In that case his first 
direction would have been S.W. and on his left a t  any rate we would 
have had forest as one can see who has traversed the Barah Tallsil of 
Allahabad District and the adjoiuing parts of Bandah Disbrict. The 
jourltey by river mould be long and tedious enough to account for the 
v e n t  distnnce recorded, 500 li. When the traveller left K6sambi and 
went north he passed through n dense falsest. This may possibly be 
the present Atltarbsn pargann. As me have the Antar-ved for the 
Ganges-Jnmna Doab, tlte nnme may really be correctly Antar-vana, 
Thie p i n t  is wort11 examination. At any rate vana (forest) is beyond 
doubt. 

In Roakhill's " Life of the Bnddlia " (page 74), where the w a n t  
of the co~lversion of the king of Kosambi I is given, we are told that a t  
that time the king of V~tanln had assembled his army with the inten- 
tion of conquering the city of Kanakavati. West of Kosam about 16 
miles on the southert~ bank of the Jnmna where i t  is joined by that 
Paisnni liver, there are extensive ruins known aa Kankotal~ or Kanak 
Kot. I have seen them. I excavated a part some years ago and found 
inscribed stone lintels. This is, I believe, the Kanakavati referred to, 
and the position of the two capitals recalla the similar location of 
Pa ta l i~u t ra  and Vaisali. 

1 I eee no reeeon to enppoee that the V a h  country is not the Kingdom of 
Koeambi. 
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There has not been much reliable result obtained yet by attempts 
to identify the places between Bentuses and Patalipntra. We have to 
find the kingdom of Chen-Chu, 'lord of battles.' aeneral Cnlining- 
hnm's elideavour to make Gliazipur the equivalent of Chen-Chn is 
strained and unfortunately, I fenr, does not rest on any solid fact. The 
form locally given of the ancient name is not, I understand, Garjapur 
but Gatlhipur. The General might as well have said that ' &hbi ' is 
equivalent to ' lord of battles.' The name of the kingdom or, mny it not 
be, of its i~uler, is tramluted into Chinese as Chen-Chu. Its capital 
was on the h n k s  of the Ganges. This is, unfortunately, not a oertain 
key to the place in modern times. A careful examination of local 
traditions i l l  connection with existing ruins and names may lead to 
identifications. 

I may illustrate the value of tradition by quoting a very curious 
histary hauded down of a kingdom which may he that referred to by 
the Traveller. There was u king somewl~ere who liad a daughter 
called Knnchavi for whom he could not get a husband. His pandits 
told him that it was written in lier destiny that she should marry a 
man of low cash. H9 aaked who this might be and they said he was a 
certain servant in the kiug's retinue who was a Pigvim. A Pigviin is 
explained ill the story an being a Cheru and the Clierus are uaid to be 
repre~ented now by the Dnsadhs. The king resolved to send this 
servant to tlie elid of the earth. He therefore wrote a letter and call- 
ing him up told him that Ramacandra had bee11 born and that he 
must take this letter, an invitnti>ii to Kancliavi'~ wedding and find 
Riimaml1dl-a and harid him the letter. He w ~ r n e d  him fnrtlier that, 
if he returned withont delivering the letter, 11e would be sawn in two. 
The servant set out nnd endured great privations and hardships, 
wandering here and tLere from place to place, until he met a venerable 
man in a jungle, who was in reality Riimacandra and who naked him 
who he was and where he wlts going. The king's messenger tben told 
Iiim all about l ~ i s  mission and the letter which he carried. Riima- 
candm illformed liim that he wlts a cela or follower of tlie persoil 
sought end he would nccept the letter for him. The messenger 
delivered the invitatioil which Riimacandrr~ read and said: ' Go 
back, I hnve nccept.ed the invitation. It is yon who will marry 
the girl.' Tlle Pigviin now tnrned homeward and as he was passing 
through the Waina forest he lieard a voice calling out: 'Who 
are yon ? ' but he could see no one. He  heard the question repeated 
again and again and a t  length replied : " Who are you that I hear 
calling while I see no one? " The answer came: " I am a tree 
that bears no fruit and I am sad because other  tree^ have fruit while I 



yield none. If you know any remedy for tlris, tell me." Tlie messenger 
though a Dusadh had been a king in a former birth but because of his 
miscondoct he had been reborn as a Duuadl~, and 811 his wealth and 
grmtneaa and evil deeds lay buried a t  the root of this tree, and pre- 
vented the tree fnlfilling its purpose as a fruit-bearer. Now, by his 
interview wit11 Riimacandra, he had obtained illumination and waa 
enabled to see his foimer life, and he at  once knew that i t  was under 
this tree that his wealth lay buried: so he told ths tree to leal1 over 
that he might take out what lay a t  its root. This the tree did and the 
man took out Itis former wealth and recovered l l i ~  greatness. He be- 
came a Rnja once more, employed a number of men and bnilt a palace on 
tlie spot. He  enlieted an army and marched to mnrry the princeas 
Kanchavi. He encamped in her father's country. Tile king thinking 
of hiu danghter'a unmarried state came out and asked him to marry liei. 
but, not desiring to seem n~txious, he refused, myilig that lie did not 
intend to marry for he p r e f e d  to spend his days in visiting places of 
pilgrimge. When the king pressed him lie m a ~ ~ i e d  Kanchavi, who 
subsequently recognised him by certain marks which he bore. When 
he returned to his country he built fonr forts and his desoendants were 
kinge for fonr l~undred years. The four fort4 lie in tlie Ba1lit-t District: 
the first Waina is in tlie Wainaban where he had foulld his wealth under 
the tree ; the second iR Kopacl~it ; the third is Sikandnrpur;l and the 
fourth was where Hneenabad now is in the Bnnodih Tahsil. . 

A t  first sight this seems a very silly tale but the key to its valne 
lies in the word ' Pigvan,' whirh is from the Snnscrit Pig 'yellow.' 
Tliere iu no curate or m e  in India called Pitpiin but the word refers 
obvionuly to a yellow Rwe. This is the Mongolian or Chine80 people. 
Hwen Thsang tells us of the men from Tn-ko-lo beyond the snowy 
mountains (obviously yellow people) wllo onme and wandered in India 
friendlese nnd inhospitably treated, till they met a king who built for 
them t l ~ e  monastery of the ' unpierced ears.' I t  waa an ornamented 
building of small dimensions nenr a lake. Tho modernwnina in Ballia 
has ancient remains nnd i t  lies to the south of the broad expanse of 
water known aa the Snraha Tal. A few milea 9. E. is Bnllia itself, 
the BhrgviQrame, the Kapilqvaw and the Dl~armsranya; and until 
the last floods washed i t  away here too on the Ganges bank, I am 
told,wrre a temple of the Son-God, Siirya-Niir~yana, The general con- 
clusion is that the monestery of the nnpieroed e m  will be found a t  

1 There are extensive ruins at Bihndarpur and close by we meet with Rabila- 
pili, whioh reminds as of &hula and the old Brahman. This plaoe with reference 
to 8eaan an Knsinera fit6 in with the plaoe visited by Hwen Thsang on hie way to 
Benares. 



88 T. Bloch-Copper-plate Inscriptima of Juylldityadevn II .  [No. 1, 

Wainal or in its ueighbou~.hood, and that i t  waa a t  Ballia that Hwen 
Thsang crossed the Ganges to go to Mo-ha-80-10 (Masiir). 

I regret the length of this communication but I have been tanxiow 
for sometime p a t  to contribute what I could to the researches now in 
progress. I have endeavoured to avoid all appearance of do-patic 
assertions and remembered that i t  is extremely unsafe to argue rtbolit 
places whicli I have not seen or which others have not fully explored. 
If I can by suggestions, however crude, assist otliers in research, I am 
satisfied. 

APPENDIX. 
An edition of a new ropper-plate imc+tiot& of Jay&lityadeva 1I.- 

By DR. T. BLOCH. 
This Inscription, which is edited here for the fimt time, hns been 

referred to in the preceding paper on page 76. Regarding its find-place, 
etc., Dr. Hoey makes the following remark8 :- 

( 'I  have found i t  very difficult to trace out the place where this 
copper-plate, which the son of the Raja of Bansi made over to me, mas 
originally fonnd. It came into the posfiession of the B n n ~ i  family 
through Durbnli Ram ~ e w a r i ,  a Pandit employed to look after a 
Sanscrit librnry which the Bansi Rajas have kept up. A very old mnn 
named Gnuri Cllaran Lnl of Knbnbar tells me that a Brahman OF 
Gurmha'brought in this copper-plate two years after the mutiny and 
aeked to have i t  read. So he sent i t  on through his brother, then 
employed a t  Bansi, to the Pandit. The mode of discovery was this. 
Somo men mere employed to dig knnknr a t  tile North-Enst corner of 
the large sl~eet of wnter covering over 30 ncres nt the village Gurmha. 
I t  is R long strip of wnter extending within Rakhnakhor and Pacl~gawan. 
The ku~lkar  mns to be supplied for some purpose by two Dakhani 
Brahmnns, who had taken a contrnct. The lnbonl.ers, in the conrse of ex- 
cavation, fonnd two pots, one containing silver coins, the other gold coins 
and this Copper-plnte. Of course the coins have long since disappeared. 
I hare not been able to visit this place, but I shall now furnish some 
notes regarding it, and other places of interest, in the same Tappa 
Pachgawan, which lies North of Gorakhpur City. These notes are reli- 
able, because they have been recorded by an English-speaking, well- 
educated native Magistrate, who is a grndnate, and  ha^, in his enquirie~, 
acted under my instructions  id provided me with photograplis. 

Qurhma is not a large village, but the lake is remarkable for n rery 
massive high mound of bricks a t  the East side, on top of which rises R 

1 Wainaban is olearly the Vinayaka-vana, the forest of discipline (Vinaya), n 

@el to tho dharmiranya of the Hindu  and Bnddhists. 
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huge pipal tree Some sculptured remains have been found here, m d  
*taken to the monastic cell of a goslmin who lives North of the lake. 
Pachgnrcnn, wl~ich  is  south-west of the lake, is n very old place, from 
which people have ~ecovered grindstones of nntiqne pattern. I tllink 
there must 1)e somethillg of importance in the word Gnrmha, because 
tile nnme Gurmhi occurs as thnt  of the small tnppn in which Sohgnnra, 
and  Tikal., where I recovered the  Indo-Pnli Copper-plate, nre situnted. 

Bhornhin lies west of Tighra near Peppeganj t-ailnay station. Here 
there is  a very nncient temple which has been restored, or  repnired, 
nnd in one wnll of i t  there is a stone containil~g a S a n ~ c r i t  inscription. 
The  temple is  called Pitesar Nath. The proper form of the nnme 
occur8 in the inscription. There was another ancient building in ruinu 
east  of Bharuhia cnlled Nakta Dei, whicll some T i~a rns  overturned 
nbont 60 Sears ng4  when tiley came in a body and searclled for treasure. 

There RrG other places which might repay exarnin~tion, for instnnce 
GSngpHr nnd Khiitnp81. nenr Bliaruhia R I I ~  Tiqhra. West of this there 
i s  a series of nlrnost continiious v i l l ~ g e  sites : Riimghat, Pnllin, Pschwlm,  
Diliwa nnd Rnmaapnr, in e ~ c h  of wllicl~ there are ruins. They seeni t.o 
be a connected block, ns though tliey were the site of one continnous 
city. 

I n  order, if possible, to discover what mas the Vijayccpt~ra referred 
to in the copper-plate, I made enquiries as tx, old site# ill t.11is neigllbour- 
hood, nntl I came to find tha t  tilere are round nbout Gornkhpur tile 
followil~g remains of ancient fortified posts, which i t  mny be ns well to 
1.eco1.d. (1) Shergarh west of tile Rapti and of Goraklipup much cut 
nway by the river. (2)  Raingarh which gives its name to n Ial,ge lake 
e n ~ t  of Uorakhpur city. (8) Suitter.garh north of Bhathat  about 18 
miles north of Gorakltpur. (4) Bherirrgnrlh north-ewt of Golxkllpnr cit,g. 
( 5 )  Baitalgarh on some high gronnd near the road leading from 
Go~mkllpnr to Pipraich. (6) Morwav.gclrh nenr the shi'ill~ of ~ a r k u l l ~ k  
Devi two miles north-enst of Alirxapur village. (7 )  ~ ~ f r t c a ~ q a ~ h  a t  
ICazraldnh in the immediate north of Golakhpnr city. (8) Don~atzgrrrh 
on the Rapti, west of Gotakhpur city. (9) B4jaigath known ns Kotiya, 
stfinding in the big sheet of water west of the now ruined Ala11esl.a 
bridge south of Ma~liram iailway station. 

There is a tradition of two kingdoms Bijaipur nnd Udaipur. A 
line drawn from Pndrauna westwnrd to the  Rapti would about indi- 
cate the parting line. North of i t  lay Udnipur nnd south of i t  Bijni- 
pnr. I nm not inclined to say thnt all the nine forts enumerated mere 
simultaneonsly existent ns fortified posh of the  Bijaipnr kingdom. 
Local traditions allow tha t  this oonld not have been so;  b a t  the existence 
of eo many of these ancient strongholds, round about the junction of 

J. 1. 12 
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the Rohini and Rapti rivers, silome that  the position was recognized 
from the earliest times as one of strategic advantage." 

The inscription is engraved on a single copper-plate measuring 128" 
by 12i." On the top there is nn oval projection, upon which we find 
the representation of full-blown lotus, the centre of which consist8 of a 
raised disc benring the image of some animal, perhn ps a boar, with F9.i- 
Jnybditya-deunh written below in raised chnracters. The writing con- 
sists of 24 lines, covering only three quat,te~. of one side of the p l~be.  I t  
is fairly well executed and well preserved; however, the  meaning of a 
few passages remains doubtful. The characters belong to the  northern 
alphabet and are in  every respect similar to those of the Gorakhpur 
plate of the same king, belonging to this society, and edited by Prof. 
Kielhorn in the Ind.  AN^. Vol. XXI, 1692, p. 169 ff. Thus, in the con- 
junct letter rya the r i s  wrilten on the line in pai.yanfn (11. 1 & 12), and 
kdry& (1. 19) ; nnd the nrrlcsviirrc is placed after not above the aksnva to 
which i t  belongs in pavrttirldn'b (1. Q), and bhlibhujdlic (I. 19). The 
language is Sanskrit, and with the  exception of four imprecatory and 
benedictive verses in 11. 17-21, and a verse referring to the grantee, the 
Kiiyastha K e g ~ v a  in 11. 22-24, i t  is in prose. 

The object of the Tnscription was to record a grant made by king 
Jnygdityndeva IT. (1. 8), who was tlie son of Dharrnmiidityadeva and 
his wife Candrfidevi (1.4) and the grandson of JayPditjndcva I. and 
his wife Yogadevi (11. 3 & 4),  all of whom belonged to tile Mnlagaketu 
family (1. 3) and received the titles paramabhatfbraka-~~znhii~ajfidhi~aja- 
paranegcnra. The document was issued from Vijayapnra (I. 1). The 
grant con~isted in  the village Kumiirngandiki%, connected with the 
yallikds : Patragand&, (7aqkugandG, Gliddhi, and Deuli, which lay in 
the Leddike visaya and the Dnddarapdikii ntapdalo (1. 8). I t  was given 
to a Kayastha Kegavn, son of a Kiiyastlitr Dhemuke, and grandson of a 
Kaynstha Rudrn, in recognition of good services rendered by ilim to 
the king (1. 13). I ts  boundaries are laid down in 1. 15;  they were : in 
t l ~ e  enst the river Rohipi; in the south a tilaka tree;  in tlle west the 
ditch called Hastilnpda; in  the north R k~tntbhi tree. The document 
is signed by tlle minister (~~trrhdll~nittvi) Mahaka. The nlahdsiinzawta 
Grahnkunda acted as diitaka. The inscription was written by thc 
Kaynstha Valrtdduka. I t s  date is given aa Sanruat 921 (11. 21-22). 

The dnte doubtless must be referred to the Vikrama era. Of t l ~ e  
geograpllical names mentioned in this inscliption, the river Rohiqi is 
tho only one thnt a t  present can be identified. As ~.egards Vijnyapura, 
we learn from t l ~ e  Gorakhpur Illscription (1.c. p. 170) thnt i t  was 
situated on the slopes of the Himalny a (utfaragiri-katake). 

I now edit the inscription from the original plate:- 
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1. 1, Om Svasti I ~~~i-V~~~~~~u~ii~=catur-~idndhi-pnryanta-ni~~antar- 
iikrii~~tn-kirtti-snr~tntintim=annnta-nitinta-phal-~rneya- 
aravdha(bd11n)-vividha-krtyB11tiri1 jngnd-ndayiiya g l ~ i -  

1. 2, h-d~~hn-vmtiiniim=nti-s~mr~dl~a-rfijnrgi-pntha-sampravart- 
tnyittgiim sama~~t i id-gl l i tn-pf irvvn-!t i t i -vyavahm 
prajiin8m=upaka1~ttavyarn=ity=evani=iid~ta-mati~~ 

1. 3, s a m n s t e t i k i i y ~ ~ h i ~ ~ ~ ~ ~ ~ ~ ~ i J ~ i l d = a n v a y e  II pnramabhatttirnkn- . 

mnhir8jidl1iriija p n r a m e g v a l ~ a - q r i - J ~ ~ i ~ ~ ~ ~ ~ ~ ~ v ~ s = t a t - p n -  
tras=tat-piid-8nndhpto mnhtidevyiim riijiii- 

1. 4, $ri-Yo~iDEV~irk samutpann~b  pamm~bhattiiraka-mnl~iiriijfi- 
d h i r i i j a - p a r a m e q v a r ~ i - D ~ ~ ~ t ~ ~ ~ i ~ l ~ ~ ~ ~ ~ v ~ s = t & t - p u t r a s =  
tat-piid-iiiludhyiito mah&devyiiril rijiii-qri-CA- 

1. 5, NDI~~DEVYIM sarnutpannns=sahajasya vidyii-janitnsya ca snm- 
skiira~y=iidhiiro dliarmm-iirtl1a-lilma-vir~iddl18n8m=ind1~i- 
ye-pravyttinim snnniroddhii p r i i ye~a  vikram-aika-ras-i- 

I. 6, bhiprliya-vtida-bhidynmiina-pracnnd-&rati-mandal6 nnya- 
vinayn-prasiidhit-Hgega-bhfi-mnminh snrvva-daiv-iikhq- 
dita-m~iti~=Akl~ag&la-tnlya-tejg riijabhih 

1. 7, giro-bl~iruhyamiin-iipmtihnta-qiisannb qbaniinlm prndiitii 
paramamiihepvaro Mnheqvare ivn snrvvn-satva8-kgema-tnt- 
parah p~ramabhatfiirakn-mnh~riijii- 

1. 8, d h i ~  aja-parameqvara 4 - g l . i = J ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  kuqali I1 DADDARAN- 
pl~i-mnndc\le 1 L~pp~~i-vigc\y-iintarvvartti-I(u~i~A$~Np~- 
~i-gl .&me I Patrngn~dti I Fankugn~dti I Qiiddl~i I Den- 

1. 9, li-pallik-iinvitel samupagat-aqega-riijnnn(nya jka-riijapntra- 
riijnsthiniya-pnrohit-811~iitys-mnl1~siimanta-mnhtis~11dl1i- 
vigrnhika-mal~iipratihiira-mahiik~patalika-mah&dandnn~- 
y aka- 

I. 10, p a 6 c a m n ~ d n p L d l i i p a t i - m a u l n d f i n d i k n - d w a p B g i -  
dlianika-cauroddhn~.aP;ka-qaulkika-gnu1 kin  n anyilgg 6=c= 
tikirtt itiin=ii-ctita-bhata-vm(brii)hmap-ott~ra-ja~in- 

1.11, padnnq=cae yathiirliam=miinnyati pujnyati vo( bo)dl~ayati 
tmmiljiiiipayati cn[~~*] Viditnm=astu bhavntiim=~yam=upari- 
likhita-gi.timas=sa- jala-sthalas=s-imra-m[adh*j iiknh ea- 
g~rtt-o8aras=sa- 

1. 12, l o h a - l a v a p - i i k a r e q = . . c a t u e - s i m i - p n r ~ n ~ i t n ~  
samastn-riijnpraty idiiya-samaveto bhfimicchidraka-nyiiyen= 

1 Rend-motinii. 8 I am unable to make out the meaning of this word. 
0 Read sattta. 4 Originally written paromepvaruh. 
6 Read a n y h q .  6 Read padikq = ca. 
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8-candr-iirkka-kaiti-finma-kiilinn [m*] jiivat=piii.vva-bl~uk- 
tn-bhn- 

I. 13, jyamfina-deva-v~~&(h~H)l~mnna-k~et~t~-kl~t~qdit~=s~niibhi~ati- 
ser-b.iidliitau(tai)g=Cn~~av8saka-satka-kayastl1~-R~~~~- 
pautriiya kBynsplin(fltha)-Drr~~iu~~-puti~Hyn Sigghnp~(1- 
dhateh kiiynstha- 

I. 14, K I I ~ A V ~ Y A  1 ~Hsanena prnsiidi-krt6 rnatxii Llinv~dbhi~=nnu- 
mantavynm niviisibhig=c=&jiiik gravana-vidheyi. b h i ~ p  
samucita-bllbga-bhog-Hdikarn=~sya earnnpnx~etaryam[l*] 

1. 15, Tatra cn sim&no likhjante 1 1)firvvnuyiim digi sinla-nirnnn- 
(qna )yn-k i i r i~ i  Rohini nirma nadi 1 dnkginasy&u=tn tilaka- 
tni.nr=nvntigtlrnte I i)aqcimiiyfim Ha- 

l. 16, stilnqd-8khynh k11Atnb I tath=ottnrasyii~il knmbhi-rrkgah I 
evafi=catasr~~=api dilzau rilhaktn-simakah griimarn=pra- 
e8di-krtyn tat=ksannm=eva nypati- 

1. 17, i=idarn=nviidit 1 Va(Ba)l~ubl~ii*~=vrnsudh& dattii riijnl~liis= 
Sagar-irdibhi$ I y a s p  yasya pa I& bhiimis= hsya  tasya tad% 
pllalnrir 1 (a) San-dnttiim pnra-dattiim=v& 70 hareta 

1. 18, vasondhnriim 1 sa vigthHyiim kymir=bl~iitvl pitrbllis=mlia 
pncynte a Dattiiyahs paripllanam bhavati ynd=deva-dvije- 
Lhyo bl~uva[s*]=t~~gns=ta tm nn ko=pi prnggrt- 

1. 19, mallat14 kiil~yil~~n(iita)mm=bbfibhuj&m (I\ n=aiv=&xiyah para- 
kirlti-piilana-gun0 ryiiqn~ynte kevalnh 1 idrqyah(ggii mkhnlu 
ye(vai) sndii vanB~a t~ [h*]  stotyii ~ tu te( t i i s )=t j&-  

1. 20, gin:rh 11 Itin ka~nala-dal-gmvu (mbu)-rindu-lol~ri~ S)riynm= 
a[tru*]ciiltga manngyn-jivitaii=ca[~*] sakalarn=idam=nd~h~- 
taii=cn v11dlrrii(buddl1~8) na  11i pn~.uanili para- 

1. 21, k i ~ t t a g o  vilopyiil! 1 (a)  J i i H t a r n = m a h A r n n n t l * i - ~ i - h I i ~ ~ ~ ~ ~ ~  
mahnttarn-qvi-Vnppekn-suhna[~~*] Diitnko=tra mnhiica- 
m a ~ i t a - q r i - ~ ~ b ~ ~ l i ~ ~ ~ ~ ~  I ( I 1  ) Likl~itafi=c=nitan=&Iahii- 

I. 22, nndi-putrenn I Sai~jghapura-kiiynstlla-mah~kg~patalika~ri- 
V A L A D D U K E N = ~ ~ ~  u S n m v ~ ~ t  9211~*] P e n a l  griima-turaugn- 
hema-uurabhi-varitr-&din& tarppith vipt-ii ye- 

]. 23, na ca devatiilaya-rnine~Ak11-i dhnrmm-occnynhl pfirni!ari~ 
punya-jalais=tadiignm=nkar~d=yab bira-sindh-iipnmnm 
t e n e d a m  nija-qfisanau~ karapika-~1;1-K~~~vea=8rjjitnrii 

1. 24, 11 

1 Yetre Auugtubh ; and of the next verse. 
4 Metre Qirdiilavikric.lita; I am unable to correct all the mistakes occurring i n  

t h i s  velae. 8 Metre Pu$pitigri. 4 Metre (JirdiilavikriPita. 



Under order6 of the Council the following eystem of transli- 
temtion will be adopted for the fntnre in all publications of tlie Society. 
8:hthtlie d pap* f& the Journnt, Pt. I, Bfe particularly reqnested to 
ndhers fa iC in 6bbir contributione. 

A. FOR THE DEVANAGARI A L P H A B E T ,  AND FOR ALL 
ALPHABETS ICELATIXD T O  IT.  

-4 * a ,  x i ,  ti ,  vu, - 6 ,  r r ,  r p ,  =$, g e ,  ~ a ,  * o, W? 6, ai, 93 at', &, .. : h  
1~ k, w k11, a g', B gh, r 3 
t c, w el', VI j, w jh, 9 ii 
&I, 8 t h  .d, r d h ,  W ?  
U t ,  W th, d. Y dh, 1 n 
P p, v ph, T b, w bh, u w 

y, t T ,  w 1, 1 V ,  (3 l )  
r( F, 1 8, B 6, V h. 

In  the above the rir ima has been omitted for  the sake of clearness. 
In Modern Vernaculars only ; inay be represented by r ,  arid 

by rh. 
Amgraha ie to be represented by an apost~*ophe, thus 3 sf i  Pi. 

Visarga is represented by h, JiTihvcinrCEiya by b, and UPadhnxlniya by &. 
Anusvcira is represented by *, thus sndwarga, and anc'ntieika by the 
sign ' over the letter nasalized, t.hns d C, <T a, and so on. The tc,ifit/a 
accent is represented by the sign ' end the svnrita by .̂ Tl~us, 9fw:  

I 
agnib, aq~ janitb, d krd, 5;PI kanyd. The artuddtta accent mny be 
represented by '. Thus, 8 qq& td duardhantn. 

(The system i s  not applicabl to ~ r a b i c  w8en prorro~l~zeed as in  Atabic- 
upenking countries) :- 

Vowele. Conuonahb. Sounds only found in 
Hind68 tBni. 



Vowels. Consonants. Sounds only found in 
Hindiis ttini. 

4 kll 
gh 

3 q 
L S k  
J g  
3 1 
r m  
w n 

when representing anrmcisika in D&ra 
NBgari, by - on the preceding vowel 

) w (or rarely v) 
h 

cs Y 
Hamzah f (where necessary) ' 

The J of the article J in Arnbic words ~ h o u l d  be assinlilntcrl 
before the sol= letters ; and the rowel tb which ofteu precedes the article 
and absorbs i ts  von.rl should remaiu nttncllcd to tho word to which i t  
belongs. ~ h u - d ~ d l  J ~ I  IqbBln-d-dnulal~. 

'Ihnlcir~ may be rendered by n-a. g., ittijEqnp. dlq-i ntaqsrirah st~ould 
be rendered by a:. 

Final a need not 110 written in Persian and ili~~diistiini wolds, 
but should be written i n  Arnbic words. 
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drr EpPpuphicul Nute on P U ~ I I L - h f ,  Paper and Birch-bark.-By 
A. I?. RUDOLF HOERNLE, PH.D., C.I.E. 

In  his admirable summary of Indian Palmography which forms a 
part of the Encyclopmdia of Indo-Aryan Research, the late Professor 
Biihler says ( I  translate from the German) that " i t  cannot be doubted 
but that the two large-leaved palms, the tilqlatcih (Borassns flabelli- 
formis) and tlte fdditdli (Corypha nmbra.cnlifera, 0. taliera) which 
probably were originally indigenous in South-India, but have now 
spread into the Paojiib, are those the  leaves of which were principally 
employed" in Illdia aa writing-material (see $ 37, C.). This state- 
ment, which merely repeats a general, oft-repeated opinion, is not quite 
accurate and therefore apt to mislead. I t  conveys the impression as if 
the leavm of those two pnlms had been nsed contemporaneously and 
indifferently throngltout India. This is not correct. In  preparing the 
introduction to my edition OF the Bower Manuscript, I had occasion 
b specially enquire into this point. 111 the result I found (1) t h ~ t  
up to a certain point of time, Corypha nmbr. was the only palm, the 
leaves of which were nsed throughout India, and (2) that the use of 
the leaves of Borasxus fl. commenced a t  R comp~ratively lato period, 
and wae, and is still, limited to the South and East of India. In  the 
sequel I will try to show this. There are some minor inaccuracies 
in the above-quoted statement, which the following explsllation will also 
set right. 

The two Indian palms, which alone come into question in this 
connection, are ( I )  the (trne) Talipat palm, Oorypho umbracrtlifera, 
also 0. Tdiera; and (2) the Palmyra palm or Tarigach, Buraseus 
pabuyer.' 

1 In Bengal the C o r y p h  urnbr. is called Te&, wllile the Borassms 3. :s called 
Tul, and the proportion of the two palms i s  about 1 : 1000. The wrreot name of 
the Borcrssua, M Dr. Prain, the Superintendent of the Royal Botanic Gardens in 
Sibpar, informs me, is not jZabelEifomaiu, M nenaUy given, but flabellifcr, thia being 
the name given to the pelln by Ziwnae~w who firet deterluiued it. There in every 

J. I. 13 
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Tlle former grows wild in C e y l o ~ ~  and on tlle Malabar wast, up to 
about the 13th Lat. ; thence i t  freely growe cztltiuated up the west wast 
as far na the Concan (16th Lat. ), and much less eo ae far as Bombay 
(19th Lat.); i t  also grows (but very nnmmmonly) cultioated up the 
whole of the East coast into Lower Bengal. It does not grow anywhere 
in the central part, or the high-lands oE Southern India. 

The Boraeaua R. does not grow wild anywhere in India, but only 
cultivated, nenr villages. I t  grows thi.onghont India, excepting only 
the Panjiib, Upper Siodl~, hnd the northern-most portions of Riijpii- 
tiina and of the North-Wmt Provinces. In fact, its northern limit is 
(about) the 27th or 28th Lat. 

The difference between theue two palms is that wl~ereas Cwypira 
umbr. is indigenmu to (Southern) Indin, Bmaesus 9. i~ an introduced 
tree, having been brought in from Af~ica, where it grows wild and is 
called Deleb. The above statements sum np the botanical information 
of the present day, which hrts been verified afresh for the purpose of 
the present paper by Dr. Prnin, Superintendent of the Royal Botanic 
Gardens in Sibpur, near Calcutta.' For hie assistance, most kindly 
and rendily given, in all matters touching the botany of these palms, 
I wish here to express my eincem thanke. 

The leaves of tlle two palms can be easily distingnislted from one 
another. Those of the Corypha umbr. are thinner and broader than those 
of the Rwaseus 9. ; they also pmeess clearly marked cross-veius, in the 
form of rille, while the Bomsns leaves mther present a pitted or pock- 
marked appearance. The width of the Boraasns leaf never exceeda 14, 
and very r m l y  exceeds la  inches. Among all the casea that I have 
actually measured I have found the latter width only exceeded in three 
casos. These are No. 40 in Table I1 which meaanrea 1# inches, and 
Nos. 20 and 42 in Table 11, which measure 1& inchea ; all three being 
Sontl~ern Indian manuscripts. The majority of the Bormue mann- 
scripts are eomething less tllan 1) inches wide. A width of less than 
one inch is very rare; I have only met wit11 i t  in two Southern Indian 
mannuclipts, uiz., Nos. 18 and 37 in Table 11, which meaeure only of 
-an inch. 

The usuel width of the Coryplra leaf varies between 1) and 3 
inches. Among the inscribed leaves examined by myself, I have nqt 

reason to believe that C. Taliera and 0. umbraculifera are identid.  I understand 
that Dr. Prain is preparing a monograph on the subject of theee palms. 

I ahonld add, however, that, as I understand, more reoent enquiries, made b~ 
Dr. Prain reem to render it  donbttnl whether even the Cwypha umbr. grow8 wild 
anywhere in India or Ceylon. A very puzzling question then aFisee aa to the red 
original home of that palm. 
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met with any wider than 2& incheu ; though a few mnnuscripts which 
I have not seenpre said to exist of the width of 3 inches (see Table 111, 
NO. 83). Manuscripts under I f  inches wide are unoommon : inutrr~rces 
are Nos. 15,48,57,64 and 67 in Table I, and h'os. 4 and 8 in Table 11. 
A width of less than 1+ inches is very exceptional. I have only found 
three caaes, among all the manuscripts which I have measured ; uiz., No. 12 
in Table TI which is 19 of an inch wide, and No. 55 in Table I and No. 5 
in Table 11, which are aa low a~ 1: inchee. The width, therefore, is an 
almost absolute test ; any leaf, measuring 1; and upwards is certain to be 
Corypha nmbr., while any leaf meaauring I f  or below, is almost certain 
to be Borassus 0. With the width of about 1 Q  inches, there may 
occasionally be a doubt., but this will be removed by the application 
of the two additional testa oE thickness and venation. In  any caRe 
where the actual leaf a n  be examined, the three tests in combination 
are absolutely decisive. In almost all cases where the leaf ihelf can 
not be examined, its width, iE recorded, will be found decisive. Thus 
in the case of Add. 1706 of the Cambridge MSS., probably of A. D. 1261 
(Bendall, p. 199 and Table 111, No. 57), the width of which is stated to 
be 14 inches, 1 judged it to be a Corypha manuscript ; aud t h i ~  WRR 

kindly rerified for me by Professor Cowell by means of Coryphe and 
Boreesus specimens which I transmitted to him. 

I have been speaking hitherto of the leaf in  its preparedstate as 
writing material. With regard to the netnnrl leaf, which I had an op- 
portunity of examining and measuring, with the kind assistance of Dr. 
Prain, in the Sibpnr Botanic Qardens, the c u e  stnnds aa follows :-Both 
t h e  Corypha and the Bornasus palms, IW ie well-known, have plicnte 
leaves folding like a fan, consisting of a number of segments. Througl~ 
the middle oE each segment, fmm end to end, runs a hard rib. The flrrbs 
on both sides of the rib are tough and flexible; and them yield the material 
which is prepared for writing purposes. They taper off from their widest 
point tomrds both ends ; accordingly mitable strips are cut out from 
t h e  middle, of such various length8 as the size of the natural half- 
segment will admit. These strips are prepared for writing, by boiling in 
water or milk; and finally, when wanted for writing n book, the required 
nnmber of strips are cut down to a uniform size. Uniformity, however, 
waa always more carefully attended to in point of length than in point 
of breadth. In manuscripts, of an older dnte especially, leaves of a 
mnch smaller breadth are occrruionally mixed with others (forming the 
majority) which are mnch wider. Thus in No. 35 of Table I and 
Nos. 1, 4, 9, 10, 11 of Table I1 the occurrence of narrower leaves iu 
indicated in brackets: they are occasionally found as narrow as 1$ 
inches. 
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The half-segment (that is a segment divided longitudinallg along 
the central rib) of a Bonraana leaf, a t  the point of its greatest width, 
may measure 2 inches, but it usually measures less. It tapera off 
very rapidly towards both ends ; hence it is not possible to cut out 
from i t  a piece of practically uniform width of more than I t  inches. 
A strip of about 16 x la  inches is the largest that can be obtained. 
If R greater length is desired, consistent wit11 uniform width, the latter 
will be smaller. From the usual size of the natural segment, however, 
only prepared strips of a smaller width than 1+ inches can be obtained. 
Occasionally the point of uniform width is neglected, and thus leaves 
are obtained measuring in length up to 20 inches, with a maximum 
width of I+  inches.  example^ are Nos. 77 and 87 in Table I, the width 
of which grows (as noted in the Table) f rou~ 1 or I f  inches a t  the ends 
to 14 inches in the middle of the leaf. As a mle, however, a prepared 
led,  measuring a length of more than 16 inches, with a width of If 
inches, is more likely to be a Corypha leaf. 

The half-segment oE a Corypha leaf, a t  its widest point, may 
menunre three inches. I measured one leaf of this great size in the 
Sibpur Royal Botanio Gardens; but it is not improbable that leaves of 
this size may occur more commonly in Ceylon and Malabar, where 
the tree grows wild. A Corypha segment is much longer than a 
Bonusus segment, and it tapera off far more gently, than - the  latter, 
f rom its widest point to its ends. Hence i t  is possible to cut much 
longer and wider strips from a Corypl~a segment. The largest manu- 
scripts that I have measured are Nos. 80 and 34 in Table I, which 
measnre 328 x 2 t  and 33 x 2) inches respectively. The length, however, 
may extend to 3 feet and more, and the width to 3 inches. The largest 
rnal~uscript of which I know is No. 2068 in the Notices of Sanskrit MSS. 
I t  is said to measure 90 x 2 incl~es (see Table 111, No. 138. and footnote 
11). The next largest are Nos. 26.2 aud 289 (in Profesuor Petemon's 
Report for 1884-86, pp. 109 and 112 ; see also Table 111, No. 72). They 
are said to measnre 37i x 2+ and 37 x 2: inches respectively. Fron~ the 
pnrticnlal. half s e ~ m e n t  which I n~easured to be 3 inches wide8 strips 
measuring about 24 x 22, or 2f x 25, or 2 x 30 inches might have been cut. 
On the other hand, I have also measured narrow specimens of natural 
Corypha segments which would only yield strips measuring 16 x 1+ 
inches or even less. Examples of manuucripts of this kind are Nos. 48, 
57, 67 in Table I and Nos. 4, 5, 8, 12 in Table 11. Of conrse when 
strips of the great width of 3 inches were desired, one would usually 

8 The complete nntnrel segment, of course, measured 6 inches across. Simi- 
larly the wideet coniplete Boraeens eegmcnt meaeorea 4 inches acroea the widest 
point. 



have had to be contented with bnt r short length. The only two 
mannscripb of thie great width that I know are No. 187 in Professor 
Peteraon'e Third Report for 188446 (p. 8), and No. 58 in his Fifth 
Report for 1892-95 (p. 98, also Table 111, No. 83), both of which are 
3 inches broad. The former of these is only 14; inches long. The 
latter (dated 1369 A.D.) is  said to be 32 inches long, but I snapect 
that this is an error : its measurea probably rre 12 x 3 or 32 x 2.4 
Corypha mannscripbs of very great length, however, mrely possess an 
uniform width. Their lenves are cut from a whole half-segment; 
their maximnm widt-h is in the middle and it decreases towrrds both 
ends. A good example is No. 30 in Table I, some of the leaves of 
which slope from 2+ to 1: inches. On the other hand, good example8 
of great length combined with prnctically uniform width are Nos. 34 
and 36 in Table I, the breadth of which varies by no more than 
f inch or even less. Sometimes the half-segment8 of Corypl~a leaves 
were cut, sc~uaa tlieir breadt,h, into halves, nnd the strips for writing 
were cut from these halves. In this case, of conrse, the maximnm 
width is a t  one end of tbe inscribed leaf, and gradually decreases 
to the other end. Examples of this kind are Nos. 2, 28, 32 in Table I, 
the  leaves of which decrease from 2 to I f ,  I f  to If and 2) to 12 
inches respectively. 

I may add that there is a kind of Corypha palm, the OorpTia elata, 
which grows, prohbly cultivated, in Bengal and Bihlr. Bnt its leaves 
axe not suitable for the purpose of writing books, and have never been 
so used. Its complete natural segments are mnch too narrow; they 
measure only abont 1; inches, and allow only stripe of f inch or less 
to be cut from thcm. 

Having. premised thie mnch, I may now proceed to state thnt I have 
exnmined the actual or facsimile leaf of 230 manuscripts: They are 

4 Another clear inatnnce of an error is in the record of No. 86 (Fifth Beport, 
p. 136). This MS., dated 1241 A.D, ie said to be of palm-leaf and to  meeeum 
16 x 4 inches. This width of 4 inches, for a palm-leaf MS., is an impossibility ; i t  
would indicate a natural segment of the width of a t  least 8 inches!! Prof. 
Bhandarkar, whom I consulted, writes to me: " There mnst be Rome mistake abont 
the bremdth of the leaves of No 86. I hnve seen the MSS. in the Deccan College 
and a good mnny a t  Pit in,  perhnps the same aa those catalogued by Dr. Peterson, 
but I do not remember having seen any lenvesof thnt brortdth. Dr. Peterson's c a b -  
1op;ninp; work was done by clerks and a ~ e n t s ,  nnd it is not unlikely that i t  was not 
done with the ffirnpulous care of the scientific scholnr." The measures would euit 
a paper MS. ; and that possibly is the solution of the error. There is a similar error 
in Beadall's Catalogue of the Comhridge MSS. Here Add. 1633 is deaoribed as  R 

pnlm-leaf MS. of the extraordit~ary breadth of 6 inch-. I t  is, however, a Paper 
MS., an I am informed by Professor Cowell, whn, at  my reqnest, very kindly inspected 
the manuscript. 
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shown in the subjoined Tables I and 11, with 87 and'43 Nos. respectively. 
Table I contains manuscripts, of which the date i s  known, while 
Table I1 contains manuscripts of conjectnral dates. The lists are not 
selected ones in any other sense than that I have included in it 
none but such mannscripts as I have actually seen and examined 
myself, and thus determined the palm to which their leavea belong. 
Those manuscripts (27 out of 130) of which I have seen leaves 
only in photqpphic  facsimile are marked with an  asterisk. The 
manuscripte marked " Kielhorn " and " Bhandarkar " are preserved in 
the Deccan College in Poona. The opportunity of inspecting them I 
owe to the kindness of Mr. Giles, Director of Public Instruction in 
Bombay, and Profeseor Abaji Katliavate of the Deccan College, who 
transmitted specimen leavea to me. The numbers refer to the Rapo~.ta 
on the Search of Sanskrit MSS. in the Bombay Preeidency for 1880-81 
and 1887-91. The Tanjore manuscripts, which are referredto by their 
numbers in Burnell's Classified Catalogue, were transmitted to me by 
Mr. Geo. T. Oliver, the Receiver and Manager of the Tanjore Palace 
Estate; so were those, marked "in private hands," by Maulvi 
Mohammed Abdullah, an officer of the Darbhangah RPj. To both these 
gentlemen I wish here to express my sincere thanks. Nearly the whole 
of the remainder of the list are manuscripts preserved in Ca1cutt.a in 
the collections of the Bsiatio Society of Bengal and the Government of 
India. They are referred to aa ' L  Mitra," " Ind. Qovt." and " Notices.'! 
These, of course, I had no difficulty in inspecting. My friends, Mahii- 
mahtipadhy&ya Pandit Ham Praead Shastri, a i d  Mnni Ham Vijny-ji, 
bhe hend of one of the Jain g i i k h ~ ,  wero aleo kind enough to let mo 
see a few palm-leaf mannscripts in their possession. I may add tha6 
the measnrements of all the mauuscripte- in the two lists have been made 
.or verified by myself. 
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6 About No. 6 see Journal, As. Boc. Beng., Vol. LXII (1893), p. 252. The MS. 
has two d a b ;  uie , N. 8.184 on the outside of the flrst written leaf, and N. 8. 146 
i n  the oolophon, on the last 1-f. Thew are probably the datee of beginning and 
5niahing the oopy. Thereare similarly two dates on No. 60; viz., Lab .  374 and Cak 
1423. An to No. 72 I may note that under No. 2126 of the "Notioes" two mann. 
saripts are desoribed. The Government mannsoript ia a Coryplm MS., and is entered 
here in Table I. The other manwript ,  whioh I have not awn, is entered in 
Table 111, No. 128 ; and to judge from its meaaurementa, it is a Borassue MS. The 
date of the Government mannaoript, however, is  qakibcki4 I 16 I I with a laouna 
for the units and tens, whiuh may mean 1600 a6 Dt. Mitra assumed ; but i t  may & 
alm a later date. The measnrementa of Nos. e6 and 41 have h e n  kindly verified for 
me by the Honorary Librarian of the Royal Asiatic h i e t y .  Some leaven of Noa 89 
and 42 are much narrower, 'uis., 32 x I t  (1) and 16 x 1% ( I f )  reepeatively. The 

Mat. I l a s u m .  

equation of the d a t a  of the Lakpmapiya Era haa been made with 1105, the p m n t  
year 1898 being-793 L. E., and the 1st year of that era running from the 15 Jan., 
1106, to the 16th January, 1107. No. 65 is dated taka 1565 and San 1041. The 
latter date refem to the Fwli Era of Bengal, and is = 1688 A.D ; see Cunningham's 
Book of Indian Ems, p. 82. '' Pal. 800." &era to tho Publioations of the Landon 
Pkleeogrephical h i e t y .  In  the cane of a few manuacripb, anoh es No. 17, 66, ek.. 

' Date. 

. 
, 

H o w  252. 

Nep. 128. 

Nep. 134. 

N e p  136. 

5 Mahipila. 

Nep. 146. 

Nep. 191. 

Nep, 198. 

Nep. 204. 

Sam. 1145. 

Sam. 1146. 

No. 

1 

39 

4. 

6. 

6 

7. 

9 ' 

10 

11. 

18 

18 

Cor. 

Cor. 

Cor. 

Cor. 

06r. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Beferenw. I Lm. 

the length L not given by me, beoease a t  the time I examined them, I forgot & 
take a note of it. 

A.D. 

[wl 
P - ~ 6 2 0 1  

[650] 

859 

1008 

I014 

1015 

1020 

1026 

1071 

1078 

1W 

1089 

1090 

P x 2 

11x2  to 1% 

12x2  

16x8  

21 x 2  

I e x 2 4  

21& x 2) 

21 x 2-$ 

224 x 2 t  

18x 1Q 

12x2  

2S)xZf 

264 x44 

Fragments, J. A. 8. B. 

Horiazi. 

Add. 1702, Bendall. 

Add. 1019, Bendall. 

Add. 866, Bendall. 

No. 3838, Ind. Govt. 

Pal. Sm., No. XXI. 

Add. 1484, Benddl  

See No. 6 above. 

A 16, Mitre. 

No. 3830, Ind. (fort. 

Pal. Sm., No. XVII. 

No. 85, Kielhorn. 

No. 86, do. 

W. lnd. 

W. Ind. 

W. Ind. 

W. Ind. 

Nep. 

Nap. 

Nep. 

Bih. 

Nep. 

Nep. 

Nep. 

W. Ind. 

W. Ind. 
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6 This is a mannmript written by AqBka Candra and DhanBqvara Sidbn, and 
correotsd by Vardhamina Siiri (apparently the author), N6micandra Mnnipvara, 
and Phvacandra  Cpiidhyiya. The name of the work is Dharma Karapdaka SCtm 
Tikii, and ita author is  Vardhamina Skri, a pupil of Abhaydeva Siiri. Ita date h 
given in the following qloka: vikramatd var tc iek  qatdp~-=ikci&saw=afiM~ I 

dud-aaptuty3 wrpir  l adhik ip  krtd vikrtircefi I 

Yonanre. 

29 x 2k 

13 X Ift 

Z2x2t 

2 

B 

28x 2) 

16 x 2) 

2 2 ) ~ 2 )  

22) X Z  

11x2  

12x2  

114 x 2 

12) x 2 

11) x 2P 

134 x 1% to If 

17) ~ 2 4 .  

323 X 2) to I ) 

14) x24 

16 x 2t to 1% 

13 x Zf  

83 x 24 

lq x lq(lt)  

3O)x2f 

No. 

146 

15 

16 

17 

18. 

19 

20. 

21. 

22. 

23. 

24. 

26 

28. 

27. 

28 

29. 

30 

31 

32 

38. 

34. 

36 

36 

Mat. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Car. 

Cor. 

Reference. 

Huni Hans Vijay-ji. 

No. 53, Kielhorn. 

In my poesession. 

With H. P. Shhtri .  

With Prof. Biihler. 

No. 58, Kielhorn. 

Add. 1693, Bendall. 

No. 1, R. An. Soc. 

No. 2, K Afl. 800. 

Add. 1688, Bendall. 

Add. 1691, Bendall. 

No. 3822, Ind. Qovt. 

So. 69, B. As. Soc. 

Add. 1699, Bendall. 

No. 8, Kielhorn. 

Pal. Soo., No. I. 

No. 38, Kielhorn. 

No. 3, do. 

So. 60, do. 

Pal. Soc., No. XXXIl.  

Pal. Soc., No. LVIII. 

No. 84, Kielhorn. 

No. 37, do. 

A.D. I Loc. 

W. 111d. 

W. Ind. 

Bih. 

Nep. 

N. Ind. 

W. Ind. 

Nep. 

Bih. 

Nep. 

Nep. 

Nep. 

Bih. 

Nep. 

Bih. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

Nep. 

W. Ind. 

W. Ind. 

1116 

1120 

1120 

11m 

1132 

113[8] 

1166 

1165 

1166 

1167 

1179 

1185 

1198 

1199 

1208 

1229 

1238 

1276 

1284 

1286 

1291 

1287 

1303 

Date. 

Sam. 1172. 

Barn. 1176. 

15 Bima- 
@la. 

Nep. 250. 

Sam. 1189. 

Sam. 119.. 

Nep. 285. 

4 GBvinda- 
pila. 

Nep. 286. 

Nep. 287. 

Nep. 299. 

24 Govinda- 
p i l a  

Nep. 818. 

38 GBvinda- 
p i l a  

Sam. 1264. 

cak. 1161. 

Sam. 1294. 

Barn. 1332. 

Sam. 1340. 

Nep. 406. 

Sam. 1948. 

Kal. 4398. 

Sam. 1859. 
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M a s u r s  

16fx1$ 

12 x 2  

32 x 2?8(14) 

111 x 2 

l 2 t  x 13 

15 x 2)(2) 

20b x 2 i  

131 x 2 

11 x 2 

13 i  x I f  

131 x 24 

13 x l t  

13 x 2 

114 x 2 

l 4 )x  2t  

13) x I + $  

14+ v 13 

1 3 i x 2  

1 t 
133 Y 2 

132 x I t 

13)x2+ 

2 $ 

12 x (:I ) 
12 x l )  

134 x 14 

133x2 

Reference. 

In private hands. 

No. 3824, Ind. Govt. 

Mnni Hans Vijay-ji. 

Xo. 8823, Ind. Govt. 

No. 7 4  R. As. Boo. 

3funi Hans Vijay-ji. 

Pal. Sw., No. LVII. 

Add. 1395, Bendsll. 

No. 1980, Notices. 

Ind. Qov. 

Pnl. Boo., No. XXXIII. 

In private hands. 

No. 3821, Ind. Qovt. 

No. 4026, Ind. Govt. 

See No. 60 above, and 
footnote 5. 

No. 1979, Notices. 

In private hande. 

No. 1273 Notices. 

No. 1166 do. 

H. Pradda Shistri. 

Pal.Soo., No.LXXXI1. 

No. 1274, Notices. 

In private hands. 

Add. 1656, Bendall. 

No. 1976, Noti-. 

, No. 1975 do. 

In  private hands. 

Loo. / Pa t .  No./ A.D I Data. 

Bih. 

Nep. 

W. Ind. 

Nep. 

Nep. 

W. Ind. 

Nep. 

Nep. 

Beng. 

Nep. 

Bih. 

Bih. 

Bih. 

Bih. 

Bih. 

Bih. 

Beng. 

Beng. 

Beng. 

Bih. 

Beng. 

Bih. 

B e .  

Beng. 

Bih. 

Bih. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

{ ] 
Bor. 

Cor. 

Cor. 

Lakg. 214. 

Nep. 451. 

Sam. 1396. 

Nep. 476. 

Nep. 484. 

Sam. 1424. 

Nep. 492. 

Nep. 606. 

Sam. 1442. 

Nep. 615. 

Sam. 1603. 

Lakp. 3.16. 

Lakg. 362. 

Lakq. 374. 

gak. 1423. 

Lakq. 899. 

Lab.  408. 

gak. 1436. 

Fak. 1453. 

gak. 1476. 

Lukg. 452. 

qak. 1494. 

Lakq. 470. 

,. 1609. 

Fak. 1516. 

Lalcg. 603. 

37 

38 

89 

41. 

42 

43' 

449 

45 

46 

47* 

43 

49 

50 

61 

62 

53 

54 

66 

66. 

57 

58 

69* 

, 
61 

62 

h k $ .  604.. 1 do. 

-- 

1319 

1331 

1340 

1358 

1364 

1368 

1372 

1386 

1386 

1395 

1446 

1460 

1467 

1478 

1507 

1504 

1513 

1514 

1531 

1665 

1557 

1572 

1575 

1588 

1587 

1594 

1608 

63 1609 
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A11 mannsc~.ipts in the foregoing Table (with the exception of Nos. 
1-3) bear an actual date. The followiug Table I1 it~clndes manuscripts 
the approximate date of which can be fixed with some degree of 
certainty. Thie has been done by myself, mainly on palmgraphic 
grounds, in all cases except those marked with the letter B. The dste 

Mat. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Bor. 

Bar. 

Cor. 

Cor. 

Bor. 

Bor. 

Bor. 

Bor. 

Bor. 

Bor. 

Bor. 

Bor. 

Cor. 

Cor. 

Cor. 

Bor. 

Bor. 

Bor. 

No. I AD. I Data  Mersnre. 

l * x l +  

12 x 14 

I l+xB 

12t x 1) 

7 t x  13 

7 X l t  

18 

1) 

16f x 2 

14 x 13 

? x l+ 

16 x l *  

11 X lt 

20 X 1) to 1 

l4& x 1& 

16 x l +  

108 x 14 

1 6 ) ~  1) . 
St 

164 x 

16fx2 

le x 14 

16 x 1) 

14L x If to 1 

Beferenoe. 

In private handa. 

do. 

do. 

do. 

do. 

do. 

8. Priui.de Shistri. 

do. do. 

No. 2126, Notices. 

In private bands. 

Ind. God. 

do. 

No. 1661, Kotioea. 

No. 1560 do. 

No. 1580 do. 

No. 2837, do. 

No. 10040, Tanjore. 

Ind. Govt. 

H. Prasida Shiatri. 

Burnell, 8. Ind. Pal. 

No. 1846, Notices. 

Ind. Govt. 

do. 

No. 1607, Noticen. 

Loo. 

Bib. 

Bih. 

Bih. 

Bih. 

Bih. 

Bih. 

Beng. 

Beng. 

Beng. 

Bih. 

aria. 

Orb. 

Beng. 

Bong. 

Beng. 

O h .  

8. Ind. 

O h .  

Beng. 

6.  Ind. 

Bih. 

Orh. 

Oris. 

Beng. 

Lakp. 611. 

Qak. 1665. 

Qak. 1669. 

Lakp. 666. 

cak. l6W. 
Qnk. 1691 ---- 
Lakp. 566 
qak. 1597. 

cak. 1699. 

Qak. 1600. 

Oak. 1802. 

ft Mnknnda. 

I+ Yuknnda. 

Qak. 1609. 

qak. 1610. 

Qak. 1611. 

# Yukunda. 

Qak. 1016. 

17 Divya- 
S&ha. 

Qak. 1643. 

Qak. 1661. 

10 K l p r i -  
Dlva. 

24 do. 

Qak. 1737. 

64 

66 

66 

67 

68 

69 

70 

71 

72 

73 

74 

76 

76 

77 

78 

79 

80 

81 

82 

83. 

84 

86 

86 

87 

1616 

1683 

1647 

1661 

1668 

1669 - 
1660 
1676 

1677 

1678 

1680 

1683 

1683 

1687 

1688 

1689 

l6sO 

1694 

1708 

1721 

, 1724 

1739 

1762 

1766 

1816 
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of the latter is that given to them by Dr. Bnrnell in his Classified 
Catalogue of Tanjore Manuscripts. 

7 The inner leave8 of thia maanscript are old. The outer ones, at the beginning 
snd end, are larger (20t x 2)) and of a mnoh more modern date (about 17OU A.D.). 
1 examined the leaves numbered 1,106 and 260. 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13. 

147 

15, 

16 

17 

18 

19 

20 

81 

42 

28 

Reference. 

No. 44, Kielhorn. 

No. 46 do. 

NO. 88 do. 

No. 68 do. 

No. 40 do. 

No. 32 do. 

No. 69 do. 

No. 80 do. 

No. 83 do. 

No. 80 do. 

No. 67 do. 

No. 1082 Bhandarknr. 

Pal. Boo., No. LXX. 

No. 1056, Bhandarkar. 

No. 11894, Tanjore. 

No. 10093 do. 

No. 1061, Bhandarkar. 

No. 9075, Tanjore. 

No. 10511 do. 

No. 9997 do. 

No. 9140 do. 

No. 10288 do. 

No. 10869 do. 

A. D. 

1160 

1160 

1200 

1200 

1225 

1260 

1260 

1303 

1900 

1825 

1875 

1526 

1660 

1550 

1550 

1680 

1600 

I600 

lsOO 

1600 

1620 

1620 

1625 

Loo. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

Mat. ( Yessure. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Bor. 

Cor. 

Bor. 

Bor. 

Cor. 

Bor. 

Bor. 

Bor. 

Bor. 

Bor. 

Bor. 

1Q) x 1% (It) 

29)~ If 

16 x If 

123 x 1) (If) 

11 Xl) 

12t x lft 

l q x 2  

12fx I )  

14)x I f  (1i)  . 

la) x lf (It) 

14 x 2 (It) 

14 x lQ 

14 x It (B) 

19 x 2 

14 x lQ (B) 

I6 x I& (B) 

174 x 2 

17 x# (B) 

11) x 1& (B) 

1% x I& (B) 

18 x 1 (B) 

181 x It (B) 

16 x 1 (B) 
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I n  the following remarks my arguments will be based entirely on 
the information furnished by Table I. The information of Table I1 
will be used only as mbsidiary and corroborative evidence. 

Further, for the present, my remarks will be limited entirely to tile 
conditions obtaining in Northern India, i.e., broadly speaking North of 
thi 20th d e p  of latitude. The case of Southern India will be 
considered later on. 

The first point, very clearly brought out by Table I, is the escln- 
sive use of Coryph leaves throughout Northern India, up to the latter 
part of the 17th century A.D. A very marked cl~ange begins with 
1675 A.D. Before that date (with one exception, No. 60, which I ~ h d l  

No. 

24 

26 

26 

27 

28 

29 

30 

31. 

32 

33 

34 

36 

36 

87 

38 

39 

40 

41 

42 

43 

A.D. 

1650 

1660 

1660 

1660 

1860 

1660 

1660 

1670 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

I720 

1720 

1750 

1750 

1750 

Meannre. 

19) x 2) 

139x2 

18f x2& . 

16 x 19 (B) 

16 x If (B) 

. 16t x 1& (B)  

. 16) x I# (B) 

194 X I &  (B) 

l3)x 1) 

I6 x24 (B) 

12 x l+& 

14 x 2 

165 8 lf, (B) 

169 x f% (A) 

14t x I &  (B) 

18) x 1 (B) 

17i x 1% to 1&(B) 

14% x 1 (B) 

le t  x I& (B) 

16) x 1) (B j 

Beference. I L a o .  I Mac. 

No. 1060, Bhandarkar. 

No. 9710, Tanjore. 

No. 9908 . do. 

No. 9066 do. 

No. 9185 do. 

No. 9760 do. 

No. 9076 do. 

No. 9631 do. 

No. 989, Bhandarkar. 

No. 9169, Tanjore. 

No. 9606 do 

No. W70 do. 

No. 9960 do. 

No. 9936 do. 

No. 10910 do. 

No. 8974 do. 

No. 10868 do. 

No. 9098 do. 

No. 0789 do. 

No. 10186 do. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. I n d  

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

8. Ind. 

Cor. 

Cor. 

Cor. 

Bor. 

Bor. 

Bor. 

Bor. 

Bor. 

Bor. 

Car. 

Cor. 

Cor. 

B a .  

Bor. 

Bor. 

Bor. 

Bor. 

Bor. 

Bor. 

Bor. 
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presently refer to) all dated manuscripts are uniformly written on 
Corypha leaves. From 1675 A.D. the use of the Boraasns leaf almost 
entirely superaedea that of the Corypha leaf. Commencing with tbat 
year there are 18 mannscripts examined by me. Two of these are 
South-Indian which must be excluded. Of the remaining 16 mann- 
scripts 12 are written on Borassns leaves, and only 4 on Corypha 
leaves; that is to say, 75 per cent. are Borassns manuscripts. 

I n  order to appreciate the very effective cl~aracter of the evidence 
of Table I, let it be noted that, between the years 1000 and 1770, there 
is a total of 77 decades, of which not less than 51 are represented in 
the Table by one or more mannscripts. The 14th and 17th centuries 
are the best represented, every decade appearing in the Table, except 
those beginning with 1320,1621) and 1650. The 15th century is the worst 
represented, as the decades beginniug with 1400, 1410, 1420,1430, 1480 
and 1490 are wanting. Tbe effectiveness of the representation is COITO- 

borated by Table 11, which, i t  may well be assumed, would have filled up 
many gaps in the Nth, 13th and 14th centuries, if the exact dates of 
the manuscripts listed in i t  were kuown. The effectiveness will be 
found still more corroborated by the exact dates giveu in Table 111, 
With Tables I and 111 combined, there remait1 only 9 decades unre- 
presented; viz., tl~ose beginning with 1040, 1100, 1140, 1150,1430,1480, 
1650,1710, and 1740, and sqme of these probably are covered by Table 11. 

There are only two manuscripts dating before 1676 A.D., which 
are written on Borassus leaves. These are  Nos. 60 and 61, belonging 
to 1587 and 1594 A.D. respectively. No. 61 is written wholly on 
Borassns leaves; while No. 60 is only so partially: the body of i t  
is written on Corypha leaves, while the end is on a Boraasns leaf. 
These are exceptior~al rases ; they only indicate, as I shall sl~ow further 
on, that the use of Borassus leaves first began in a sporadic form in 
Southern Bengai. But for Northern India generally, Table I shows 
that we may take the year 1675 A.D. as the epoch that marks the 
change from the use of Corypha to tbat of Borassns. 

Before proceeding further, it may be as well a t  once to meet an 
objection that might suggest. itself. It appears to be believed that 
Bo~xiasus leaves are much less durable than Corypha leaves. This may 
or may not be true : I have no special evidetlce on the subject. But 
Dr. Bnrnell in his South-Indian phlaeography (2nd ed.), p. 41, says : 
" It is hopeless to look for old specimens, as palm-leaf MSS. perish 
rapidly in the Tamil country, where they are mostly written on leaves 
of the 'Borassus flahelliformis,' far illferior to the Talipat leaves in 
beauty and durability." So also Mr. Simon de Silva, Mudaliyar, in 
Colombo informs me that " the Talipat leaf is preferred for the purpose 
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of book writing on acwnnt of its durability and polish." These ob- 
servations may be true with regard to Southern India and Ceylon ; 
they would probably also apply to Bengal and Oriasa with their equally 
damp climate; but would hardly apply to the rest of Northern India 
with its far drier climate. But be that as it may, I have drawn np 
Table 111 for the purpose of ahowing how little probability there is that 
all Boraasue MSS., dating before 1675 A.D., may have perished or1 
wcou11t of their inferior durability, or that, by some nnacconntable and 
improbable chance, none of them may have fallen into my hands when 
making up Table I. 

TABLE TIT. 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

A. D. 

1039 

1064 

1065 

1666 

1098 

1128 

1125 

1125 

1130 

1130 

1131 

1162 

1162 

1166 

1166 

1173 

1176 

1191 

1193 

D a b .  1 Reference. I . I P a t .  1 Meamre. 

21 x 2 

28 x 2 

21 x 2 

11 x 2 

73 x If 

13 x 24 

134 x 1f 

12 x 1f 

10 x l t  

13x 1 

27 x 2+. 

1 4 x 2  

29x2) 

17 x 2 t  

27 x 2) 

14+x1) 

1 2 x l f  

13f x lf 

29x2) 

Nep. 159.. 

14 NayapZla. 

Nep.'l%. 

Nep. 188. 

Sam. 1164. 

Sam. 1179. 

Snm. 1181. 

Sam. 1181. 

Sam. 1186. 

8am. 1186. 

Sam. 1187. 

8am. 1218. 

Sam. 1218. 

Nop. 286. 

Sam. 1221. 

Sam. 1220. 

Sam. 1231. 

Bam. 1247. 

Sam. 1249. 

Nep. 

Bih. 

Nep. 

Nep. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W.Ind. 

W. Ind. 

Nep. 

W. Ind 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

Add. 1683, Bendall. 

Add. 1688 do. 

Add 1684 do. 

Add. 1680 do. 

Petereonb, No. 13. 

Kielhorn, No. 42. 

Peterson), No. 229. 

Pebraons, NO. 66. 

do. No. 40. 

do. No. 63. 

do. No. 86. 

do. No.31. 

Kielhorn, No. 13. 

Add. 1693, ~ e n d a l i .  

Petersona, KO. 240. 

do. No. 216. 

Petersonl, No. 1. 

Petersona, No. 225. 

do. No. 309. 

Cor. 

Cor. 

Cor. 

Cor. 

(Cor.) 

Cor. 

COT. 

(Cor.) 

Cor. 

(Cor.) 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 



No. 1 A. D. 1 Data Reference. ( Im. 1 Mat. / Ieasnre. 

Add. 1667, (2), Bendall. 

Petereonb, No. 66. 

PetemonB, No. 189. 

do. No. 220. 

Add. 1644, Bendall. 

Pekmons, No. 106. 

Petersons, NO. 80. 

do. KO. 78. 

Petersod, NO. 226. 

do. No. 288. 

do. No. 266. 

Petersod, NO. 66. 

PetereonB, NO. 320. 

do. No. 217. 

do. No. 300. 

do. No. 277. 

do. No. 287. 

Petemon6, No. 48. 

do. No. 34. 

Petersong NO. 186. 

do. No. 275. 

do. No. 203. 

do. No. 26s. 

Petersod, No. 26. 

Petereonn, No 319. 

do. No. 276. 

Kielhorn, No. 47. 

Petewn8, No. 219. 

Nep. 319. 

Sam. 1268. 

Sam. 1280. 

Sam. 1261. 

Nep. 836. 

Barn. 1263. 

Sam. l 2 i l .  

Sam. 1284. 

Sam. 1284. 

Sam. 1288. 

Sam. 1287. 

Sam. 1288. 

Sam. 1291. 

Sam. 1'292. 

Sam. 1298. 

Sam. 1292. 

Sam. 1293. 

Sam. 1293. 

Sam. 1299. 

Barn. 1294. 

Sam.1294. 

Sam. 1298. 

Sam. 1296. 

Bam. 1296. 

Sam. 1298. 

Sam. 129% 

Sam. 1900. 

Sam. 1301. 

PO 

21 

22 

23 

24 

25 

26 

27 

28 

29 

90 

31 

38 

83 

34 

86 

38 

87 

98 

39 

40 

41 

a 

43 

44 

46 

46 

4 

1198 

1202 

1204 

1205 

1205 

1207 

1216 

1228 

1228 

1280 

1231 

1232 

1235 

lZ86 

1236 

1298 

1237 

1'137 

1288 

1288 

1238 

1240 

1240 

1241) 

1242 

1243 

124L 

1% 

Nep. 

W. Ind. 

W. Ind. 

W. Ind. 

Nep. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Iud. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W, Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Oor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

12 x 8 

l 2 x  1) 

16) x If 

83)x 2) 

21 x 2 

10) x 1) 

16) x 1) 

11 x2) 

l 4 x  24 

34) x 2#, 

1Sqx 1) 

1 5 x 8  

36 x 2) 

83)x 2) 

86x2) 

16)xa 

14)x  1) 

12 x 1) 

29x 2) 

14t x 2 

29)x  2f 

12)x 1) 

34) x 2  

82 x 2) 

8% x 2) 

34 x 2) 

l a x  2 

83)x 8) 
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No. 

48 

49 

60 

61 

62 

63 

64 

65 

66 

67 

58 

69 

60 

61 

62 

63 

64 

65 

88 

67 

68 

69 

70 

71 

72 

73 

74 

76 

Date. 

Sam. 1301. 

Sam. 1301. 

Sam. 1308. 

Sam. 1304. 

Sam. 1307. 

Sam. 1309. 

Sam. 1809. 

Sam. 1314. 

Sam. 1316. 

Nep. 381. 

Sam. 1317. 

Sam. 1320. 

Nep. 384. 

Sam. 1322. 

Sam. 1325. 

Sam. 1328. 

Sam. 1327. 

Sam. 1328. 

Sam. 1331. 

Sam. 1336. 

Sam. 1342. 

Sam. 1343. 

Nep. 422. 

Sam. 1359. 

Sam. 1376. 

Sam. 1380. 

Sam. 1888. 

8am. 1387. 

A.D. 

1245 

1216 

1247 

1248 

1251 

1253 

1253 

1258 

1259 

1261 

1261 

1264 

1264 

1% 

1269 

1270 

1271 

1272 

1275 

1280 

1286 

1287 

1302 

1303 

1320 

1324 

1327 

1331 

Ma.-. 

32) x 2 

34t x2) 

15)x 2 

1 6 x  2 

283 x 2f 

18 x 2  

32f x 2  

23)x2' 

14 x 2 

11) x 1) 

1 7 x  2 

33 x 2 

13 x 2 

82% x 2f 

17)x If 

28t x 2 t  

33t x 2f 

27x 2 

a2 x 2f 

1 6 x  2 

32) x2 f  

81t x 2  

13 u 2 

30) x 2 t  

374 x 2) 

33x 2f 

19) x 2 

86fx2)  

Reference. ( Loo. 

Petereons, No. 337. W. Ind. 

do. No. 247. W. Ind. 

do. NO. 286. W. Ind. 

Kielhorn, No. 28. W. Ind. 

Petereonl, No. 235. W. Ind. 

do. No. 483. W. Ind. 

do. Ni. 310. W. Ind. 

do. No. 222. W. Ind. 

Kielhorn, No, 62. W. Ind. 

Add. 1706, Bendall. Nep. 

Petersons, No. 8. W. Ind. 

do. No. 68. W. Ind. 

Add. 1465, Bendall. Nep. 

Petereons, No. 260. W. Ind. 

do. No. 199. W. Ind. 

do. No. 231. W. Ind. 

do. . No. 256. W. Ind. 

do. No. 290. W. Ind. 

Petersons, No. 36. W. Ind. 

do. No. 32. W. Ind. 

Kielhorn, No. 6. W. Ind. 

Peterson6. No. 27. W. Ind. 

Add. 1306, Bendall. Nep. 

Kielhorn, No. 87. W. Ind. 

Petareons, No. 262. W. Ind. 

do. No. 253. W. Ind. 

do. No. 286. W. Ind. 

do. No. 269. W. Ind. 

Pa t .  

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 
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No. 

76 

77 

78 

79 

80 

81  

82 

88 

8C 

85 

86 

87 

88 

89 

90 

91 

98 

93 

94 

96 

96 

97 

98 

99 

100 

101 

102 

108 

Mat. ( l a n r a .  A.D. 

1334 

1835 

1336 

1842 

1855 

1360 

1360 

1869 

1874 

1980 

1384 

1386 

1389 

1389 

1392 

1595 

l a 8  

1400 

1412 

1412 

14% 

1427 

14% 

1440 

1467 

1460 

1483 

1466 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Oor. 

aor. 

Cor. 

Cor. 

COT. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

17 x 2 i  

86f x 2 i  

16 x B 

17x 2 

12x8  

18 x 2 

10x 1+ 

82x 8 

16 * 2 

13txB 

9 x 2 

13x 2 

l 2 X  2 

Mt x li 

13 x 2 

14x14 

38x 2 

25 x I f  

12f x 8  

13 x 2 

18x 8 

l o x  8 

11) x 8 

12x 2 

12 x 2 

l 3 x l t  

12 x 8 

18x2  

Im. 

W. Ind. 

W. Ind. 

W. Ind. 

W. Ind. 

Nep. 

Nep. 

Beng. 

W. Ind. 

Nep. 

Nep. 

Nep. 

Nep. 

Nep. 

W. Ind. 

Nep. 

W. Ind. 

W. Ind. 

W. Ind. 

Nep. 

Nep. 

Nep. 

Nep. 

Nep. 

Nep. 

Nep. 

Bih. 

Nep. 

Bih. 

Dab.  I Reference. 

Sam. 1390. 

Barn. 1391. 

Sam. 1393. 

Sam. 1898. 

Nep. 476. 

Nep. 480. 

Sam. 1416. 

Pam. 1426. 

Nep. 494. 

Nep. 600. 

Nep. 604. 

Nep. 506. 

Nep. 509. 

Barn. 1445. 

Nep. 613. 

8am. 1461. 

Barn. 1464. 

Sam. 1456. 

Nep. 688. 

Nep. 582. 

Nep. 546. 

Nep. 647. 

Nep. 549. 

Nep. 560. 

Nep. 577. 

Lab. 366. 

Nep. 688. 

LaLq.368. 

Peternona, No. 84. 

Peternous, No. 296. 

Petereons, KO. 77. 

do. No. 85. 

Add. 1697, (viii), 
Bendall. 

Add. 1409, Bendall. 

Notioea, No. 8308. 

Petersons, No. 68. 

Add. 1689, Benddl. 

Add. 1685 do. 

Add. 14% do. 

Add. 1698 do. 

Add. 1701 do. 

peter son^, No. 304. 

Add. 1108, Bendall. 

Peterson,) No. 223. 

Peterson5 No. 48. 

do. No. 28. 

Add. 1649, Bendall. 

Add. 1691 (iv), Bendall. 

Add. 1661 do. 

Add. 1580 do. 

Add. 1708 do. 

Add. 1 8 1 ,  (iii) do. 

Add. 1708, (i) do. 

Notices, No. 1889. 

Add. 1697 (iv), Bendall. 

Notioee, No. 1913. 
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Loo. 

Beng. 

Beag. 

Bih. 

Bib. 

Beng. 

Bih. 

' Bih. 

Beng. 

Bih. 

N. Beng. 

Nep. 

Bih. 

Bih. 

Bih. 

Beng. 

Nep 

Bih. 

Bih. 

Bih. 

Beng. 

Bih. 

Bih. 

Bih. 

Bih. 

Beng. 

Beng. 

W. ~ e n g .  

W.Beng. 

No. 

104 

105 

106 

107 

108 

109 

110 

1'1 

112 

114 

117 

118 

119 

120 

121 

122 

123 

187 

I* 

181 

Data. 

Qak. 1417. 

Qk. 14W. 

Lslrp. 421. 

Lakp. 424. 

+ 1467. 

Lakp. 481. 

I,skq.48Ci. 

gak. 1478. 

Wp.459. 

Cak. 1498. 

Nep. 696. 

Lmkp. 602. 

Lekp. 604. 

Lakp. 612. 

gak. 1640. 

Nap. 789. 

q d .  IW 
Cak. 1646. 
Lekp. 606. 
Lakp. 62% 

~ a k .  1661. 

qak. 1651. 

b k p .  658. 

hkp .  656. 

Lekp. 668. 

Cak. 1600. 

Q&. 1602. 

g k .  1609. 

gat .  1610. 

A.D. 

1496 

1518 

1626 

1529 

1685 

1586 

1640 

1566 

1664 

1671 

1676 

1607 

1609 

1617 

1616 

1619 

lam 
I624 
1610 
1627 

1829 

1629 

18-48 

11660 

1673 

1678 

1680 

1687 

1688 

Referenoa 

Notim, NO. 1074. 

do. No. 1070. 

do. No. 1963. 

do. No. 2390. 

do. No. 1978. 

do. No. 196'7. 

do. No. 1907. 

do. No. 8189. 

do. No. 1909. 

do. No. 2173. 

Add. 1866, BendalL 

Notiom, NO. 1879. 

do. NO. 10~8 .  

do. No. 8405. 

do. No. W4Q. 

Add. 168q B e n W  

~ ~ t i ~ e s ,  NO. 8258. 

do. No. 1*8. 

do. No. W64 

do. No. 8883. 

do. N a  2000. 

do. Ro. ass(9. 

do. No. 1910. 

do. NO. 1968. 

do. No. 8l26. 

do. No. 2769. 

do. NO. l a .  

do. No. 1648. 

Mat. 

Cor. 

Cor. 

Cor. 

Cor. 

(Tor. 

Cor. 

Car. 

Cor. 

Oar. 

Car. 

Ca. 

Ca. 

Oor. 

Coz. 

Bor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Car. 

Bar. 

Cor. 

BW. 

Bor. 

Mwmlre. 

10 x 8 

14x2) 

11 x 2  

l 6 x  2 

16x If 

11 x 2  

I l x  1) 

l o x  8 

18x1) 

l a x  8 

a x 8  

1 1 x 8  

l a x  2 

17x 2 

12x 1) 

1 8 ~  8 

14 x 2t  

11 x 2  

14x1) 

l o x  8 

l o x  2 

l6x 1) 

UX 8 

U X  1) 

1 0 ~  1) 

l8x 2 

1 8 ~  1) 

1 9 x l f  
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I n  Table 111, I have included none but snch palm-leaf MSS , of 
which exact dates and measurements have been recorded. On the 
other hand, I have included 811 manuscripts, satisfying those two condi- 
tions, records of which were accessible to me: in fact, Table 111. RO 

far aa I know, practically includes all snch palm-leaf MSS., of which 
any record exists a t  all. I do not think it likely that any appreciable 
number of dated and measured manuscripts have been omitted. Those 
entered in Table 111 belong to  the collections, noticed in Bendall's 
Catalogue of Cambridge MSS., Dr. Mitra's Notices of Sanskrit MSS., 
and Peterson's and Kielhorn's Reports on the Search for Sanskrit MSS. 
in the Bombay Pre8idency.Q 

As I have not actually seen and examined any of the manuscripte 
entered in Table 111, the only test for determining their material are 
their measurements, especially those of their width. Now there are 

8 The demiption of thin mannsaript in the " Notioes " ie wrong. It is said 
to be dated " L. 8. 431 - A.D. 1587," bat a t  the name time it is desoribed M " frenh " 
in appearanoe. The faot is, t he  d a b  whioh ie in numeral wolds ham been wrongly 
d. Ambudhi means * neven " ; and the d a b  is L a b .  731 -A.D. 1888. Unfortn- 
nately the mannwript is miseing from the Calcntta oolleotion ; I hare not been 
able to see it. I may here note that though in the older wage "wean " sipit ies 
"four," in the mom modern and in the preaent w g e  it meam "seven." The 
Qabda-kalpa-dmma giver both meanings. 

Q "Petemon)" and "Peteraonb" in the References of Table I11 mean Prohaaor 
Pebraon'e Third Beport, 1884-86 (Extra Number in the Journal, Bombay B m c h  

'of the Royal Asintio W e t y ) ,  and his Fifth Report, 189296, reapectively,. 
" Kielhorn " mema Profeuor Kielhorn's Report for 1880-81. 

No. 

182 

133 

134 

136 

186 

137 

188 

180 

140 

1418 

A.D. 

1689 

1701 

1727 

1738 

1734 

1780 

1766 

1786 

1804 

1838 

Dete. Reference. I Loo. Mat. 

Lakv. 684. 

Q&. 1623. 

Qnk.1649. 

QsL. 1664. 

Qak. 1666. 

%k. 1861. 

Gk.1677. 

Q&. 1707. 

w. 1728. 

Islq. 731. 

Meernre. 

l a x  2f 

14x 1) 

22 x 2 

t Z  x B  

I1 x 14 

164x8 

40x 2 

1 9 x 2  

3 or 4l inw 

11 x 1 

Notioes, No. 1987. 

do. No. 1648. 

do. No. W 0 .  

do. No. 8917. 

do. No. 2965. 

do. No 1805. 

do. No. 2068. 

do. No. 2089. 

do. No. 11%. 

do. No. 1764. 

Bih. 

W.Beng. 

Bih. 

W. Beng. 

W.Beng 

Bih. 

N. Beng. 

N. Beng. 

Beng. 

Bih. 

Cor. 

Bor. 

Cor. 

Oor. 

Bor. 

Cor. 

Cor. 

Cor. 

Bor. 

Bor. 
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in tho list of Table III, 127 manuscripts, dating before 1675 A.D. 
Of these 127 manuscripts, 104 measure 12 inches or upwards in width. 
All these must be written on Corypha leaves; for I have already 
shown that no B&assus leaf admits of that width. Practically the 
same remark applies to No. 36, which measures I Q  inches. There remain 
22 manuscripts, meamring less than I f  inches in width. Of these, 18 

a have a width of 1+ inches.10 There ia very little probability of any 
of t l~em being a Corypha manuscript : in fact, in the case of No. 57, 
the fact that it is written on Corypha leaves hae been verified for me by 
Professor Cowell; and aa to 6 others, viz., Nos. 101, 110, 112, 122, 125 
and 127, which are Bihiir manuscripts, I shall show presently that in 
Bihiir none but Corypha leaves were used down to a far more recent 
date than 1675 A.D. Of the remaitling 4 manuscripts, No. 89, which ia 
1+ inches wide, cannot be Borassus, because of its length of 34f inches ; 
nor are Nos. 5, 8 and 10, which are If and 1 inches wide respectively, 
likely to be Borassus, on account of their great age : that exceptionally 
Corypha manuscripta of such very small width are met with, I have 
already shown (see Nos. 35 and 55 in Ta.ble I, and No. 5 in Table 11). 

I t  tl~ne appears that (with the exception of one mannscript, 
No. 118, presently to be referred to) all the manuscripts dsting before 
1615 A.D. are written on Cox-ypha leaves,-a result which exactly 
agrees with that obtained from Table I. I t  is a striking fact that no 
dated and measured mannscript which can indubitably be proved to be 
written on Borassns leaves has as yet come to light, dating from before 
1675 A.D., or rt least (to be quite exact, with a view to the two excep- 
tional cases of No. 60 iu Table I, and No. 118 in Table 111), dating 
from before the end of the 16th century. If Borassus manuscripts did 
exist, it is more than strange that not one of them should have been 
discovered: it is equally improbable that they-all and every one- 
should have perished. The only reasonable conclusion, from the facts 
presented, is that Boweeue leavee were not ueed a t  a l l  for book- 
writing in Northern India before the  end of the  16th oentury, 
nor ueed generally before about 1676 A.D. 

The exceptional case of No. 118 in Table 111, dated 1618 A.D., 
is noteworthy. I t  stands, qnite by itself among the surrounding Corypha 
manuscripts. For the next Borassua MS. we have to go down to No. 128, 
and the year 1678 A.D. It is also a South-Bengali manuscript. Ita 
caae agrees in every way with that of No. 60 in Table I, which has 
already been referred to. I t  must be added, however, that i t  is by no 
means certain that No. 118 is really a Bo~.assua mannscript. Judged by 

10 There are Nor. 7, 0, 21, 26, 26, 30, 37, 41, 57,82, 91, 93, 101, 110, 112, 122, 
125, 127. 
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its meaenrements it might very well be a Corypha manuscript. But the 
probability perhaps is the other Way, and I have accordingly treated i t  so. 

Thie leads me to the next point. Table I shows that the use of 
Boresans leaves for book-writing was, and still is, limited to the Eastern 
portion of Northern India, i.e., to Bengal, Bihiir and O~issa. In  the 
rest of Northern India (including Nepal, and " Western India " north 
of Bombay), Boraasns has never been nsed for that purpose: there 
none but Corypha leaves were nsed a t  all ; but as I shall show further 
on, the use of palm-leaves for book-writing died out there aa early aa 
the middle of the 15th century on the west-coast, and in the interior 
even some centuries earlier. At the time when the use of Borassus came 
in in the eastern provinces of Northern India, mz., in the 17th century, 
the use of paper had in its central and western provinces long super- 
seded that of palm-leaves. 

Even with regard to Eastern India, a etriking difference shows 
itself between the three provinces composing it. In Bengctl the use of 
the Borassus leaf makes ite first appearance in a sporadic way, a t  the 
end of the 16th century, and we find it fully established a century later, 
from about 1675 A.D. On the contrary, in.BihBr the exclusive use of 
Corypha leaves continnee down to the middle of the 18th century, 
while in Orisea Corypha leaves appear to have never been nsed a t  all. 

To illustrate these conclnsions I have prepared the following three 
Tables of Bengal, Bihiir and Orissa palm-leaf manuscripts respectively. 

TABLE TV. BENQAL PALM-LEAF MSS. 

No. I A. D. I Date. I Beference. Meseares. Msterkrl. 

Table 111, No. 82. Sam. 1416. 1 

I I 
' 1360 

Sam. 1442. 

qsk. 1417. 

%k. 1486. 

qak. 1440. 

oak. 1468. 

Qak. 1467. 

Qak. 1475. 

qak. 1478. 

qak. 1498. 

Table I, No. 46. 

Table 111, No. 104 

Table I, No. 68. 

Table 111, No. 106. 

Table I, No. 64. 

Table 111, No. 108. 

Table I, No. 55. 

Table 111, No. 111. 

do. NO. 118. 

2 

3 

4 

6 

6 

7 

8 

9 

10 

1866 

1495 

1614 

1618 

1631 

1535 

1563 

1556 

1671 

10x 1) 

11 x 2 

10x2  

l y x  l+ 

14x 2) 

18) x 2 

16 x 

If 

10x2  

1 2 x a  

Cor. 

Cor. 

Cor. 

Cor. 

Cor.' 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 
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It will be eeen from Table IV, t h s t  up to 1587 A.D. Coryphe 
leavee were in exclusive use in Beng~l .  I n  t.11at year the first trace of 
the use of Borsssns leavm makes its appearance. In 1594 there i s  the 

11 I t  will be noticed that the length of thin mnnoscript (40 inches) in out of 
all prop or ti or^ to that of all other B e n p l  manneoripta. I am, therefore, dispored 
to rwpect a mieprint in itn record in "Notices," No. m. 

No. 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

8011 

81 

82 

58 

Material. 

Car. 

Cor. 
Bor. 

Bor. 

Bar. 

Cor. 

Bor. 

Bor. 

Bor. 

Cor. 

Cor. 

Bor. 

.Bor. 

Bor. 

Bor. 

Bor. 

Bor. 

Car. 

Cor. 

Bor. 

Cor. 

Cor. 

Bor. 

Bor. 

Beferenoe. 

Table I, No. 67. 

do. N a  80. 

do. No. 60. 

Table 111, No. 118. 

do. No. 122. 

Table I, No. 70. 

do. No. 71. 

Table 111, No. 128. 

Table I, No. 72. 

Table 111, No. 129. 

do. No. 130. 

Table I, No. 76. 

do. No. 77. 

Table 111, No. la. 

Table I, No. 78. 

Table 111, No. 134. 

Table I, No. 8% 

Table 111, No. 186. 

do. No. 137. 

do. No. 138. 

do. No. 139. 

do. No. 140. 

Table I, No. 87. 

A.D. I Dab. Meamre. 

lqxlf 

lZx ( 
12 x lf 

la x if 

10x2 

14 

1) 

10 x If 

16f x2 

18x2 

19x14 

11, 1) 

2 0 x  14-1 

19x It 

14x 1) 

14 x 1f 

2) 

2ax2 

11 xlf 

4 0 x 2  

19xa 

3 or 4 ll., 1) 

14t x 1 f-1 

1678 

1687 

1694 

1618 

1629 

1675 

1677 

1678 

1678 

1680 

1687 

1687 

1668 

1688 

1689 

1701 

1721 

1732 

1734 

1765 

1785 

1804 

1816 

Qak. 1404 

Q&. 1600. 

Cak. 1616. 

Qak. 1540. 

Qak. 1651. 

Qak. 1597. 

Qak. 1699. 

C&k. 1600. 

Qak. 1600. 

Qnk 1608. 

Qsk. 1609. 

Qak. 1808. 

@k. 1610. 

Qak. 1610. 

Qak. 1611. 

Qak. 1623. 

Qak. 1643. 

Qak. 1654. 

Qak. 1656. 

Qak. 1677. 

Qak. 1707. 

Qak. 1726. 

Quk. 1737. 
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first manuscript wholly written on Boraasns leave0 ; another follows in 
1618 A.D. Then comes a long interval of 57 years, np to 1675 A.D., 
in which there is one Corypha manuscript, in 1629 A.D. But from 
1675, when there are nnmerone mannscripts recorded a t  very short 
intervals, the nse of Boraawa shows itself dominant. Among 18 
manuscripts, between 1675 and 1815 A.D., there are 12 Boraaaus and 
only 6 Corypha ones ; that is # of the whole are Borssens mannsoripta. 

The oldest known Bengal palm-leaf manuscript is referable to the 
year 1360 A.D. Another described in " Notices," No. 1977, wae thought 
by the late RSja R. L. Mitra to be older, being supposed to be dated 
in Litkg. 102= 1207 A.D. I t  is a Corypha MS., measuring 'l3i x 2f ,  
and is certainly very old, but its date, if any, is not decipherable, and 
on palsographic p n n d s  i t  is more likely to belong to the end of the 
14th century. 

TABLE V. BIHIR PALM-LEAP MSS. 

No. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

18 

13 

14 

16 

16 

17 

Material. 

Cor. 

Car. 

Cor. 

aor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

 or. 
Cor. 

Cor. 

Cor. 

Cor. 

Om. 

Cor. 

om. 

A. D. 

10%) 

1064 

1120 

1165 

1185 

1199 

la19 

1446 

1460 

1460 

1487 

1468 

1479 

15U4 

1618 

1626 

1629 

Referenoe. I Yeseare. Date. 

5 Mahipila. 

14 Nappi la  

15 Riimapila. 

4 G6vindapila. 

24 do. 

88 do. 

hb. 214 

Sam. 1608. 

-.Ms. 

La4.W. 

LaLo.362. 

LaLp.SgS. 

Lalq. 874. 

Latp.899. 

hk0;  408. 

-. 4% 

~ a k ~ .  4%. 

Table I, No. 8. 

Table 111, No. 2. 

Tabla I, No. 16. 

do. No. 21. 

do. No. as. 

do. N a  27. 

do. No. 87. 

do. N a  47. 

do. No. 48. 

Table 111, No. 101. 

Table I, No. 49. 

Table 111, N a  108. 

Table I, No. 60. 

do. No. 61. 

do. No. 62 

Table III, No. 106. 

do. NO. 107. 

31x2) 

22 x a 
a2 x 2f 

W x 2 t  

llf x 8 

11+x 2) 

1 4 %  lf 

1s) x a  
18x 14 

10% lf 

1 8 x 2  

13x2 

1l)xa 

lYx2t 

1st xl# 

11x2 

I ~ X  a 
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No. 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

2s 

S l  

S2 

38 

84 

85 

36 

37 

38 

39 

40 

41 

42 

48 

44 

% 

A.D. 

1686 

1640 

1667 

1664 

1575 

1607 

1608 

I609 

1609 

1616 

1617 

1622 

1624 

l e l 0  

1627 . 

1629 

1633 

1643 

1647 

1660 

1661 

1668 

1660 - 
1660 
1678 

1680 

1689 

1 7 8  

1789 

1836 

Date. 

Lakp. 431. 

Ldq. 436. 

4 . 4 6 2 .  

Lakp. 459. 

Lake. 470. 

hk$.M)2. 

Lakq. 503. 

Lakp. 604. 

Lab. 504. 

Lab. 611. 

Lakg.612. 

Qak. 1544. 

Qak. 1546 
~akg. 605. 
L a .  622. 

Qak. 1661. 

Qak. 1666. 

Lako. 688. 

Qak. 1669. 

Lskp. 656. 

Lab. 666. 

Qak. 1690. 
98%. 1591 
Lalrp. 655 ' 
Lakp. 668. 

Qak. 1608. 

Lab. 684. 

g&. lw. 
Qak. 1661. 

Lakp. 781. 

Reference. 

Table III ,  No. 109. 

do. No. 110. 

Table I, No. 66. 

Table 111, No. 112. 

Table I, No. 68. 

Table 111, No. 116. 

Table I, No. 62. 

do. No. 68. 

Table 111, No. 116. 

Table I, No. 64. 

Table 111, No. 117. 

do. NO. 120. 

do. No. 121. 

do. No. 122. 

do. No 124. 

Table I, No. 66. 

Table 111, No. 125. 

Table I, No. 66. 

Table 111, N a  126. 

Table I, No. 67. 

do. No. 68. 

do. No. 6D. 

Table 111, No. 127. 

Table I, No. 78. 

Table 111, KO. 132. 

do. No. 184. 

do. No. 137. 

do. No. 141. 

Meaeura. 

11 x 2  

11 x I+ 

13) x 2 

12x1)  

13) x 2 t  

1 1 x 8  

13f x 13 

18)x2 

1 2 x 2  

l a x  10 
1 7 x 2  

14 x 2) 

11 x 2  

14x  1) 

1 0 x 2  

12x If 

16 x 1) 

l l f x 2  

1 4 x 2  

l a x  1) 

7 t x  It 

7 x  1) 

12x 1) 

14 x 1) 

12 x 0) 

2 2 x 2  

15) x 2 

11 x 1 

Material. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Cor. 

Bor. 
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Among the 45 manuscripts listed in this Tnble, there are 35 which,, 
as their width show,  are undoubtedly mrit.ten on Corypha leaves. 
There are only eight MSS. (Nos. 9, 10, 19, 21, 31, 32, 37 and 40) which, 
by their width of I $  inches, might be written or1 Borassu~ leavea. 
Bnt their age, as well as their i~olated position among Corypha 
mannscripts, renders i t  certain t h t t  they are also Corypha maunacripta. 
Indeed, as a matter of fact, Nos. 9 and 37, which I have myself 
inspected, 81.0 Corypha manuscripts. I may add that down to 1739 A.D. 
(No. a) I have not found, among all the Bil~iir MSS. that T have 
examinod and measured, n single manuscript written on Boraeens 
leaves. So far, therefore, as evidence, a t  present avnilnble, goea, i t  
110inh to the fact that., down to the middle of the  18th oentury, 
Corypha leavea were i n  exolueive uee i n  Bihar for book-writing. 
About t h ~ t  time, perhnps, the iise of Borassns leaves may hrrve been 
introduced from Rengnl ; for No. 45. of 1836 A.D., is evidently a 
B o r a s ~ u ~  mannscl-ipt. Ally Iiow, in the present day, as I learn from 
special enquiries made I)y me, hotli kinds of palm-leaf are in use in Rihiir, 
thouglt, for book-writing a t  least, paper has nearly entirely superseded 
palm-leaf, so that it is very difficult now-a-days to obtain a quite modern 
palm-lenf manuscript. In  fact, in spite of persistent endeavours, I 
have failed ta obtain for personal inspectioli a sinale BihZr palm-leaf 
manuscript of the 18th and 19tli centuries. This remnrk, reprding the 
mpercession of palm-leaf by paper, a l ~ o  applies to Bengnl, but not to 
Orissa. 

Wit11 regard to Orissa I am in a somewhat unsatisfactory position. 
Palm-leaf manuscripts, written in Oriyn, are very nncomrlion in Calcutta, 
and the majority of those one meets with nre not, dated. Moreover 
tlie Sew manuscripts which hear Rome date are not dated in any era, 

' but ilierely ill the regnsl yeam of certain kings. 1 have been able to 
exami~le the following seven manuscripts :- 

TABLE VI.1' O R I ~ S A  PALM-LEAF MSS. 

IP On the ohronology of the kinga of Orisea, see Prineep's Uneful Tables, p. 267 
(in Vol. 11 of his Indian Antiquities, ed. Thomns), also Hunter's O&o and 

J.  r. 16 

Mat. 

Bor. 
Ror. 
Bor. 
Ror. 

Bola. 
Bor. 
Bor. 

'-1 Date. Reference. 

Qovt. Ind. 
do. - 
do. 

No. 2837 
in Noticeu. 
Qovt. Ind. 

do. 
do. 

1 
2 
3 
4 

Measures. 

1 
15 x 1f 

1 
16 x 1; 

I(+, x 1$ 
142 x 18 

l 5 x I i  

1660-92 
1683 
1683 
1690 

Some year of Mnknnda 
24th do. ... 
24th do. . . . 
31st do. ... 

1708 
1752 

17th of Divya Siml~a .. 
10th of KB9a1.i ... 
24th of do. . . . 



118 A. F. R. Hoernle-Eyigraphical ATote 0 t h  PuLm-leaf, etc. [No. 2, 

I have rtlso exnulined seven ot11e1 111a11usciipts which are undated 
Their width vn~.ied from 1 to I +  incl~es, alld their number of lines from 
3 t~ 6. They were made of Bormsus flab. Their general appearance 
indicates them ns being of the same period as the dated ones. 

1 have llot met with any Oriya pa1r11-leaf ~nnn~~sc l - ip t  of an earlier 
date than the 24th year of Muku~lda D ~ v u ,  or A.D. 1683, though 
No. 1 may go back to 1660. So far  as t,his evidence goes, i t  shows 
that Oriya palm-le8f mn~~uscr ip ts  are not older tha r~  the second half 
of the 17th centul*y, c~nd alee il~vnrinbly written on Borassus leaves. 
The evidence, however, is not complete I t  seems to be certain that 
the Otijii cl~nracters mere not emplo.yed in Orissa before tho 15th 
century A.D. 'l'l~e earliest epipnphical record in 01.iyl cllai-ncte1.8 
is an inscription, dated 1436 A D . ,  of Kapil~qvara D6va. The earlier 
inscriptiot~s of the 13th and 14th centuries are in a species of early 
Bengali characters.la It is not impossible therefore, that manuscripts 
F a y  have been writtell in Oriyii cl~emcters as early as the 15th century 
A.L). Possibly amoug the nudated mauuscripts some may go back to 
such an early date ; and it is also possible that  dated manuscripts of 
thal  early period may yet come to light. I n  the latter case it is pro- 
bable that they will be found to be l3oms~uu manuscripts; for hitherto 
not a single manuscript mrittcn it1 Oriya ch~ractel-s  is known to 
exist whic11 is written on Corypha leaves. At present, however, there 
is a gap of 200 or 250 yenrs (about 1436-ltj60 A.D.) in the evidence. 
On the whole, tile probability is tha t  the case of Orissa is much the . 
same as that  of Ijengal. If Corypha leaves were ever used in  Oriesa 
a t  all, their use must hare  go110 out of faallion, as i t  did in Bengnl, in 
the course of the 16th century. At present, the available evidenoe 

eleewhere. The exnct periods of the several reigns are only approximately krrown. 
There were three Mnkundns nud two 1)ivya Simhae. The forn~er reigned 17, 32, 
and 19 years respectively ; accordingly it must be Mukonda I1 who is referred to in 
Tnble VI, and wlro reigned, approximately, from 1660 to 1698 A.D. The two Divya 
Simhan roigned 28 and 18 yenrs respectively; probahly i t  is Divya Simha 1 wlio 
is here iutended, and who reigned from 1692-1720 A.1). KBqnri 1)6vn (in Pr ins~p,  
Bir Kishore Deo) reigned fro111 1'743-1780 A . D .  In the mnnoscripts the reigns of 
these kings are quoted in a g k u ~ .  On the method of converting these a ~ ~ k o s  into 
reynal years, see Babi JIon Jlollan Chakravurti's explanntio~i in Journal, A.S.B. 
vol. LXII,  (1893), p. 89. Tlie number one and all unmbers ending with zero 
(except 10) or with 6 are omitted. IIence the 29th ogka of Muknnda is eqnal to his 
24th year; i.e., 5 nykas (1, 6 ,  16, 20, 26) trre omitted; and so forth. The atjkas of 
Table VI are :  38 (NO. 4), 29 (h'os. 2, 3 and 7), 2 1  (KO. 51, 12 (No. 6). No. 1 simply 
refers to the reign of Moknndn. 

15 See Jounurl, A.S.B. Fol. LXlI (1893), p. 88, 89. Also ibidem, Vol. LXIV 
(1895) and Vol. LXV (1896). 
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ie dead against the use of Corypha leave8 in Orieea. Not a single 
Corypha manuscript in Oriyii clrnracters has ns yet beet1 discovered. 

Let us now turn to Western India. Rere we have the cnrefnl 
catalogues prepared by Professors Kielllorrl, I'eter~son and Bhltndarkar. 
I n  his Report for 1880-8 1, Prof. Kielllort~ describes 77 pt~lm-leaf MSS. 
from PBtHn. Prof. Peters011 in his 3rd Iteport for 1885-86, describe8 - 
157 palm-leaf MSS. from Cambay (Nos. 181-338), and in his 5th Report 
for 1892-95 he describes 93 prrlm-leaf MSS. from PHtiin. Meaaurementa, 
however, are only given of 69, I47 811d 62 mltnuscripts respectively of 
the three sets. The total of me~snred manuscripts accordingly is 278. 
Among these there are : 

(1) MSS. measuring 12 inches and more, 230 
(2)  MSS. ,, l g  inches 38 ' 

(3) YSS. ,, less than 1+ 10 

This statement includes both kirtds of mauusoripts, undated as well 
as dated ones, and, therefore, suppleme~lts the information given in 
Table 111. 

Tile first-placed manuscripts, of con1 se, as showh by their width, 
must Ile Corypha ones ; so also4 a1.s in all probability, thb 38 manuscripts 
of the width of 1$ inches. More doubtful )night seem the case of those 
ten which measure less than 1i inches. Among these there are F 
mnnuscripts which are said to measnre only 19, 14, or  la inches, R I I ~  

two manuscripts which are said even to be only one inch wide.14 Four 
of these 10 manuscripts, being dat-ed, mill be fonnd included in Table 
111 ; viz., Nos. 10 ( 1" wide), 5 and 8 i l i") ,  nnd 89 (I$") ; and in 
connedtion with that  Table i t  has I I C P ~  shown what litble probabi1it.y 
there is that any of these 10 mannscripts should be Borassus ones. 
As a matter of fact (I may add here), I have found by ocular exami- 
nation of Kielhorn's No. 34 (or No. 35 i u  Table I )  that  among its leaves 
there are some which aro only li inches wide, but  which still are 
Corypha leaves : which circulnstance shows that  extreme narrowness of 
the leaves need not preclude their b e i ~ ~ g  Corypha. It may, therefore, be 
taken for certain that  in Weetern India none but Corypha leave8 
were ever used for book-writing. 

W e  will now turn to the paper manuscripts. For Eastern India 
(Bengal, Behar nud Orissa) the " Notices oE Snnukrit Manuscripts" afford 
a fair statistical text. I havo classified all the dated p ~ p e r  MSS. which 
are enumerated in volumes I to X, according to centuries, down to 1850, 
i l l  the subjoined Table VII, in which T have added similar information, 

14 These are Petereor16 NOR. 7, 63 (both one inch), Peterson6 No. 18, Kiolhorn 
KO. 40, Peterson6 Nos. 60, 66 (all four, I f " )  ; Petersona Nos.'304, 305, 303 (all, It") ; 
Peterson8 No. 216 (1%"). 
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for Westelm Jndia, gathered from the Reports of Professo~.s Bhandarkar, 
Kielhorn and Peterson.16 For my present statistical purpose these 
Reports, unfortunately, are not so well fitted as the "Notices;" still 
socli as they are, their evidence distinctly tends in the same direction. 
A considerable portion of the m~uuscripts described in the " Notices " 
belong to the North-West Provinces and Oudh, which form the central 
portion of Northern India. Accordingly the column for the " Notices " 
is divided into East a i ~ d  Centre. 

TABLE VII. 

BHAN- KIELHORN. PETERSON. 
Na11cE6 D R .  1 I 

The general drift of this evidence is to show that from the end of 
the 13th and the beginning of the 14th centnrieu paper began to 

PKRIODB. 

16 These are Bl~andarkor's Report for 1882-83 ; Kielhorn's Report for 1880-81, 
~ n t a i n i n g  also a list of the collectiol~ in 1873-74; Peterson's Seaond Report for 
lm2-88 (being an Extra Number of the Journal of the Bombay Branch of the 
&,a1 Asiatic Swiety tot  1088) ; his Third Beport for 1884-86 (being another Extra 
Nnmber for 1887) ; hia Fifth Beport, for 1893-96, and hia Sixth Beport, for 1896-98. 

(1) 1050-1150 7 6 14 

(2) 1 150-1250 I 1 14 5 68 
! 

(3) 1250-1350 i 1 1 3 1  6 46 

2 1 1 3 2 2 4 10 

1 4  5 2 9 1 2 7  

(6) 1450-1350 12 7 8 20 47 6 1 

(7) 1550-1650 16 14 P O /  6 1 53 162 

(8) 1650-1750 18 56 70 93 65 240 

(9) 1750-1850 5 107 201 96 48 . 369 

Eaat. 
1 + 

d 
West. 
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supersede palm-leaf as a material for writing books. The drop in the 
number of palm-leaf manuscripts between the third and fourth perioda 
is very noticeable; and from the fourth period onwards there is e 
steady and marked rise in the number of paper manuscripts. 

In Western India t l ~ e  snpersesuion of palm-leaf was far more 
thorougl~ than in Eastern India. About the  middle of t h e  16th 
oentury,--so far as the evidence a t  present available goes,-the aee of 
palm-leaf entirely oeaaee in Weetern India. The three latest palm- 
leaf manuscripts are dated, one in A.D. 1449 (Sam. 1505), and two in 
A.D. 1400 (Sam. 1456) : see Kielhorn's Report, p. v, and Peterson's 
Fifth Report, p. 51. During the same period (1400-1449) we have 
41 paper mannscripts. The earliest paper manuscript is dated A.D. 
1320 (Sam. 1376) : see Bhandarkar's Report, p. 51. Then follow 14 
paper manuscripts, dated between A.D. 1360 and 2395. This total 
cessation of the use of ~alm-leaf at  this period is nothing new : i t  has 
already been pointed out by Professor Bhandarkar in his Report, pp. 
51 and 52. 

In M e r n  Indie the  use of palm-leaf oontinued more o r  leas 
by the  aide of paper. The Table shows a steady and marked rise 
ill the number of paper manuscripts, while the number of palm-leaf 
manuscripts retilains practically stationary, ending with a marked drop 
in the last period. This, of course, really implies a steady decrewe in 
the use of palm-leaf, ending with a practimlly total cessation, in the 
present day.16 I n  Orissa alone its use continuous to some extent. The 
two latest recorded palm-leaf manuscripts (both not on Corypha, but 
Borassns leaves) are dated A.U.-1815 (Fake 1737 ; " Notices," No. 1607, 
Table I, No. 87) and A.D. 1836 (Laky. 731, " Notices," No. 1764, Table 
111, No. 141). The earliest paper manuscript is dated A.D. 1354 (Sam. 
1410), and is a Behar (Maithili) manuscript, No. 1999 in the " Notices." 
The oldest Bengal paper manuscript is dated A.D. 1404 ($!aka 1326), 
being No. 2082 in the " Notices." These are two exceptional w e 8  : 
the real w e  of paper in E88tern India  only oommenoee about A.D. 
1460, that is about one oentury later than in Weetern In- 

But the earliest paper manuscript of all, examined by me, is one 
in the Sanskrit College in Calcutta. It is No. 582 in Volume I of its 
Library Cstalogne, and is dated A.D. 1231 (Sam. 1288).'1 The oldest 

16 Exoeptionally, and for a very limited olaes of certain religious boob, palm- 
leaf is said to be still used in Bengal. 

17 The Calcutta Sanskrit College, in its Library Catalogue, profeeees to 
poawm extraordin8rily old paper manosoriphi. No. 553 in Pol. I is aaid to be 
dated in  1017 A.D. or Sam. 1073; No. 371 in 1059 A.D. or Sam. 1115, No. 1!22 
in Vol. 11. in 1178 A.D. or Sam. 1284; No. 682 in Pol. I. in 1212 A.D. or Barn. 
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paper manuscript of all, mentioned in the Notices " is No. 2043. 
It iu  dated A.D. 1343 (Sam. 1399), and l~as  no string-hole, but in its 
plnce a small read disk, about 8". diameter. Ti~ese two earliest paper 
manuscripts are shown in Table VII  in the column for " Notices," 
under t l ~ e  l~eading " Centre.'' They are both written in a distinctly 
Western type of Nhgari, and must l~ave been written ~omewhere in the 
North-West Provinces : they do not properly be1011g to Enskrn India. 
Under the headirlg "Centre" are entered paper mannscripts written 
i t 1  Niigari (not i t 1  Bengali, neitl~er in Maitl~ili) cltaracters. A11 these 
properly belong to the North-West Provinces or Oudh, i.e., to the 
Central part of Northern India. I t  msy be noticed that no palm-leaf 
manuscripts are recorded for tlris part of Nortltern India. This is a 
notewortl~y fack, to which reference will be made subsequently. 

To sum up the result of my enquiries into the use of palm-leaf 
as writing materiel, i t  appears that,- 

(1) Originally none but leaves of the Corypha umbr. palm were 
used thronghont India. This state continued down to the 15th century. 

(2) Prom the middle of the 15th centnry their use was discontinued 
in Wostern India, no other kind of palm-leaf replacing them. 

(3) From tlte begi~rning of the 17th centnry they ceased to be used 
in Bengel and probably Orissa, the leaves of the Bwassus $. taking 
their place. 

(4) In  Behar their exclusive use conti~~ned down to the middle O F  
the 18th centnry. 

(5) The use of the Borossucr$ab. i~ comparatively modern, and it is, 
and m e ,  nowhere current in Northern India, outside Bellgal and O~issa. 

(6) Paper began to come iuto use, in the Centre of Northern 
India, in Western India and in Eastern India about the middle respec- 
tively of the 13th, 14th aud 15th centuries. 

(7)  In the Centre nud West i t  entirely supe~seded, in the 15th 
century, the writing-material previously in use, that is, palm-leaf in the 
West and perl~aps birch-bark iu the Centre. 1 1 1  the East i t  maintained 
a finally successful rivalry until comparntively recent times. 

1268; No. 529 in A.D. 1320 or Sam. 1876. I hnve examined all these manuscripts. 
They are all written ic Nigari, and are North-Western manuscripts (not Bengali). 
No. 653 is as modern a manuscript as one cnn wish, and is dated Snm. 1873, 
or A.D. 1817 ! No. 371 is dated Sam. 1715 or A.D. 1659. No. 122 is dated San 
( id.,  Bengali year, not fhxhvnt) 1234, equal tc? A.D. 1826. No. 582 is doubly dated 
in Sam. 1288 (not 1268 as the Catalogne reads), and Caka 1162, which is A.D. 1231 
(viz. ,  1288-67 and 1162+79) ; this is the only reolly old paper manuscript. 
No. 629 is not dated at all, the compiler of the Catalogue havinp mistaken some 
blurred Niigari akgaraa for numeral figures. 
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The C o ~ y p h a  ur~tbrtrculifern I)eiug a South-Indinn tree, it is clear 
that its leaves, prepared to serve as writing n~aterial, must ltnve fornied 
all article of trade from very enrly times, and been cnrried as merchandise 
over tbe whole of Northern India. The customers of it, of course, were 
almost wholly limited to the literary classes, who wrote and copied 
books, i.e., to the learned in schools and tnonasteries, etc. Paper came in 
wit11 the Mul~rrmmadans, in the 11th century. I t  only very slowly and 
gradually displaced the Coryplia palm-leaf, the use of which had the 
sanction of age and religion amol?g the conservative Indian literates : 
they looked witn distrust upon tho product of the Mlecchas. The 
paper-makers are utill, 11s a rule, Muhammadam ; and there exists 
no indigenous Snl~skritic term for paper, the word universally used 
being kiigaj or kiigad.18 With the 14th century, paper began to grow more 
widely irlto favour, and the import trade of Corypha leave8 propor- 
tiot~ntely declined. With the beginning of the 17th century we find that 
paper ha8 displaced the Corypha leaves throughout Northern India 
excepting Behnr, and the trade with i t  ltad pr~ctically ceased. Palm- 
leaves were still occasionally wanted ; and thus it came to pass ( so it 
seems) that tlie people oE Bengal nnd Orissa took to tho uso of the 
Horcrssue Jabellifer which grew plentifully in their own conittry, because 
they could no more readily obtain suitable Coryphn leaves in sufficient 
quantities. It iu curious to observe that the literati of Behar were the 
most wnset.vntive in the retention of the use of the Corypha leavea ; 
for their latest Corypha &IS. is dated A.D. 1739 (No. 44 in Table V). 

It would seem t l ~ a t  the use of the letrvea of the Bomsns palm was 
introduced into Easter11 India from the South. For its use irt Southern 
India can be traced to a mucli enrlier period. As l'able 11 shows, the 
enrliest recorded Borassus manuscript in Southern Ittdia may be 
referred to.about 1550 A.D., and ~ i n c e  that time Borassus is generally, 
though not exclusively, made use of, in Southern India, for book 
writing, Coryph~ also being used occasionrrll.v. The case of 8outhern 
India, however, 1 have not heen able to thoroughly inresti~ate.  In 
Ceylon the use of Corypha leaves appears to be utill predominant; 
in fact, for book writing, I nm informed, it is still in exclusive use. 
Tlte muse or causes that led to the Bormbssuu growit~g into favour, and 
more or less displacing the time-llonourrd Corypha are obscure. I t  

18 This is a Hindi oorrnption of the Persian kigbay (Gg), whioh itself is  a 
corruption of the Chinese kog-da, the name of their "paper made of the bark of 
the paper-mulberry tree." When the Arabs, in the 8th oentory, learned paper- 
making from the Chinese, they adopted the Chineee name for their own paper made 
of linen rags. See Profeseor Fr. Hirth's Indische Stwlien, p. 263, and Profgasor 
Karababk'e Piihrer durch die A~rsstellullg der Papyrus Brzhnwg R a i w .  
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wonld be interesting to know them, and t.hey would be worth investigr- 
tion. Perhaps i t  nlay be found that the Boinssus palm was i~~troduced 
into India only at  a comparatively recent period, and being a more 
useful tree than the Corypha, i t  was more frequently cnltivated, and 
more extensively employed. Of the Borassus palm almost cveryt.hing 
can be nsed : its fruits and buds are edible, its juice is made into liquor, 
its leaves can be used for domestic and literary purposes, its trunks are 
shaped into boats; and so forth. Of the Corypha palm neither the 
fruit is edible nor the juice potable. Being a far more useful tree, the 
Borassus would naturally soon become a greater favorite even with 
respect to snch a matter as the leaves for writing plirposes in which i t  
is perhaps hardly superior to the Corjphn. But it, is difficult to  upp pose 
thnt the employment of the Borassus leaves ns a material for writing 
a n  be separated by any long interval from the introduction of the 
Borassus palm into India. The tree could not well have existed long in 
India without its useful properties being discovered. If the use of its 
leaves for writing grew up in the 15th or 16th centuries, its introduction 
can hardly be placed much earlier than the 14th century. 

There is a notice in Hinen Tsiang's Travels (Beal, vol. ii, p. 255) of 
the existence of " a forest of T&la trees " near Konkanapunr in South- 
India. The exact site of that place is still a niatter of dispute (see 
Indian Antiquary, XII, p. 115, XXIII, p. 28) ; but i t  must be somewhere 
in the Concan, which is the limit to which the Corgplla nmbr. growa 
freely in cultivatirm (though not wild). The pointed liotice of the 

forest of Talipat pctlrns " is curious. I t  must have been a particular 
feature of that place, and must have been shown to Hiuen Tsiang as 
snch. In  the fore& there was a S t i ~ p a ;  and Hinen Tsiang adds thnt 
"in all the countries of India the leaves of the Talipnt palm are eeety- 
where nsed for writing on." Here we seem to have a clear instance of 
a plantation of Corypha palms, on a large scale, for the purpose of 
growing leaves for inland use or for export. Wiiting mas mainly 
carried on in Bnddllist aud other monasteries, and probably there were 
Corypha plar~tations connected with most of the larger monastic 
establishments in South India ; only the Konkanapura plantation wonld 
seem to have been one on a particularlylargo smle. 

There is a puzzling notice in Alberuni (Sachau, vol. i, p 171). 
He  says : " The Hindns have in the South of their country a #lender 
tree like the date and cocoanut palms, bearing edible fruits, and leaves 
of the length of one yard, and as broad as three finger~, one put beside 
the other. They call these leaves tari, and write on them. They hind a 
book of these leaves together by a cord on which they are nrranged, 
tlle cord going through all the leaves by a hole in tho middle of errch." 
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This description, with the exception of the remark about the edible 
fruit, only fits the Corypba palm. At the time of Alberuni (973- 
1043 A.D.) the Borrrssus palm, in all probability, did not exist in India. 
In  any case, a t  his time ite leaves were not med anywhere in India for 
writing books. He says the leaves measured one yard i u  length, and 
three fingers in breadth : that gives us a leaf meaanring 36 x 29 inches, 
which, as I have shown, are nearly the maximnm measurements of a 
Corypha leaf, but impossible for a Borassos 1eaf.LQ He also says that 
the leaves are called tiIri. At tile present day, the term tar$ (*) is 
used to denote palm-wine or "toddy," which,,of course, is made from 
the juice of the Bornssus palm. I am not aware that the term is used 
anywhere for the prepared leaves of either the Co~ypha or the Borassus. 
These are called Tiilpat or Talipat, and that term is applied to the 
Corypha palm in Sonth India, and llas been adopted into the Botanical 
terminology. In  Albernni's Use of the term tiirS for the leaves, there 
appears to be some misnnderstauding. But  a greater difficulty is his 
remark about the edible frnits, aa Alberuni ia generally a careful 
observer and reporter. Personally he can have 11ad no acquaintance 
with the tree, as neither the Corypha nor the Boraasus grows in the 
localities where he lived : he can only have reported what he was told. 
But as the BOI-assus palm is out of the question, he must either have 
made a slip, or tlle text of his work is handed down incorrectly. As 
immediately before he had mentioned a point of resemblance to the 
date and cocoanut palms, he probably now wanted to point out a point 
of difference, that the Corypha palm bore no edible fruits; he probably 
meant to say " a tree, slender like the date and cocoannt palms, but 
bearing no edible fruits." 

Alberuni proceeds to say : " I n  Central and Northern India people 
w e  the bark of the ticz tree. I t  is called bhlirja. They take a piece 
one yard long and as broad m the ontstretched fingem of the hand, 
or somewl~at less (abont 8 inches) and prepare i t  in various ways. They 
oil and polish i t  so as to make it hard and smooth, and then they write 
on it. l ' l~eir letters, and whatever else they have to write, they write 
on the bark of the tliz tree." There can be no doubt that Alberoni is 
describing the bark of BetuEa octilis. Where he lived, the tree was 
probably a well-known object to him. The measurements of the strips 
of bark given by him are borne out by the Khar5athi birch-bark 

19 In the quoted passage it seems 8s if Alhernni were apesking of the size 
of the natural lenves of the palm. Ohvionsly this is not mrreot; for the sise of 
the aegment of the natural l ed  of either palm, whether Corypha or Bornasns, is 
mnoh greater. Poaaihly the translation may be at fault. Anyhow, Alberuni is 
speaking of the size of the prepared leaf. 

J. I .  17 
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.uscript of which portions are pr -eserved in Paris and St. Petersbul-g, 
and which may be rls old as the 
1st century A.D. The strips of 
bark on which this mannsoript 
is written, 'measure abont 8 
inches (or 20 centimeter) in 
width and one yard, more or 
less, in lengths0 (Woodcnt, fig. 
1). Thia seems to show that 
anciently the strips of bark 
were used in their full size, 
perhaps in the form of rolls, like 
Qreek manuscripts of papyrus. 
Or their length was cut up into 
smaller pieces, of about 4 inclies 
each. Such is the B a B s h ~ I i  
MS., which measures about 7 
by 4 inches. The latter pro- 

' 8  hably belongs to the lOlh or 
11th century, i.e., abont the , 
time when Alberuni lived ; and 

he may have been thinking of manuscripts of this kind, when he wrote 
his observations. The writing was made to rnn pantllel with the 
narrow side of the original atrip, aa seen in the publiehed plates of the 
Paris and St. Peteraburg MS. This custom was retailled, even wl~en the 
strips were cut up into smaller pieces, as in the Ba!&sbBIi MS. (Woodcnt, 
fig. 2). The latter approaches, in its geneml form, the typical Indian 
palm-leaf pothi. It consists of a large number of separate oblong 
leaves, with the writing running parallel witlr the longer side of the 
leaf; only the oblong is not so decidedly elongated as in the palm-leaf, 
and the string-holes are wanting. Still later, after Albern~ii's time, 
the modern book form appears to have been introduced. The strips 
of bark, cut into smaller pieces of abont 12 inches, were folded in the 
middle, making up a " form " of two leaves or four, pages ; and the 
writing was now made to run parallel with the narrow side of the page, 
so that, if the form is unfolded into the original sheet or strip, the 

90 The exaot length ie nnoertain. M. Senart haa meaenred one of the length 
OF 4 feet [or 1 m. 23), but states that the stripe evidently vary in length. See 
Jor~rnal Asiatique, 1898. See also Professor v. Oldenburg's Report in the Tranaao- 
tions of the Imperial Rosahn Academy, for 1807. Woodcnt, fig. 3 shows the exact 
meaeurementa of a CiradS mannecript in my powension, about 260 yearn old, 
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writing is seen to be in two columns and rnnning parallel wilh the 
longer ~ i d e  of the strip aa shown in fig. 3 of the Woodcut. 

A noteworthy point in Albernni's statement is that it seems to 
asae1.t that, in his time a t  least, the use of birch-bark was peculiar 
to Central and Nort.hern Indits, while palm-leaf waa peculiar to Southern 
India. At  first sight this assertion does not seem to be borne out by 
the evidence set out in the earlier part of this paper. Hinen T s i ~ n g  
also states explicitly that in his time (7th century) palm-leaf was used 
throughout India, and he travelled over the whole of India, and mas 
i n  touch with the literary clhsea of India. A11 depends on the exact 
meaning of Albernni's terms. That he cannot have included in his 
" Northern India " those portions which I have denoted Western and 
Eastern India is clear from the fact shown by my evidence that all 
the oldest manuscript8 of those parts of Northern India, going 
back pmtically to t l ~ e  time of Albernni himself, are of palm-leaf. 
There is no reason why birch-bark mannscripts should not have 
snrvived as well as palm-leaf mnnuscripts in the libraries of Piitsh 
and Cambay, and elsewhere, if any birch-bark mannscripts had existed 
a t  all. That birch-bark ~~~~~~~~ipts are quite capable of surviving 
for so long a time is proved by the Bower MS. Albernni's "Northern 
India" must be limited to the Panjiib, Sindh, Riijpiihnii and Kashmir, 
and hia "Central India" must mean the North-West Provinces and 
Oodh, or what I havg called the "Centre" of Northern India. In 
fact, Albernni's terms are bounded by abont the 29th Lat. and 85th 
Long., and India below the 24th Lnt. is what he designates "Southern 
India." Understood in this sense, his statement is probably quite 
correct. I t  is trne the evidence available on the point is very scanty. 
The only three birch-bark manuscripts of any considerable age, which 
are known to have survived are (1) the Paris and St.. Peteraburg MSS., 
(2) the Bower MS., and (3) the Ba!&slriili MS. They all come originally 
from thnt portion of India which Albernni includes in hia " Northern 
India; " and-so far-they show that birch-bark was used there for book- 
writing. Nos. 1 and 2 are much older than Albernni's time. No. 1 dates 
probably from the 1st or 2nd century A.D., the period of a still strong 
Greek influence, and its apparently roll-like form mny be due to tirat 
influence. No. 2 dates from abont 450 A.D., and is in the Indian P6thi 
form, oblong, like the' corypha leaf, with a string-hole.81 It belongs to a 
period of a still strong Buddhist intercourse between what Albernni 
calls " Southern I~rdia" and Central Asia. This may account for its 
di~t~inctly Indian Pijthi form. No. 3 probably dates from about the 

nl The Bower MS. oontains several distinct works, written on leaves of two 
distinct sizes, lli x 2)" and 9 x 2", but both imitatirlg the Corypha leaf. 
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time of Albernni himself. I ts  form is peculiar. I t  reeembles the 
Indian Pothi, in consisting of separate leavea, not "bound " in a book, 
but t.ied bgetlrer in a bundle : but i t  differs from the Pothi in not having 
any string-hole for the passage of the tying string. The string-hole waa 
PI-obnbly omitted as being too risky for the material. I t  also differs 
in its shape, being squarish (7 x 4"), and not so distinctly oblong ae the 
common Indian Pothf, made with the long narrow palm-leavm. Now it 
ie noteworthy that the two oldest paper mannscripts known to ns point to 
their having been made in imitation of such a birch-bark prototype aa the 
Bakfishili MS. The oldest paper manuscript, dated 1281 A.D. (supra, 
p. 121) has exactly the same squarish shape ; i t  'meaanres 6 x 4 inches. 
The next oldest paper manuscript, dated A.D. 1393, is rattier more oblong, 
measuring l 2 t  x5 inches, but it hae no string-hole. Both these mann- 
~ c ~ i p t s  come from that part of India which Albernni calls " Central India 
as above explained." It seems permissible to conclude that when paper 
q m e  into use, its leaves mere cnt nnd treated in imitation of birch-bark 

' 

book-leaves in those parts of India where birch-bark ww the common 
m ~ i t i ~ r g  material, and that it was cut and treated in imitation of palm- 
leaf, wherever the latter material was used for book-writing. In  thie 
connection it is worth noting that no old palm-leaf manuscripts are 
known to come from Albernni's "Northern and Central Indin," though, 
consideriug the scanty survival of birch-bark manuscripts, too great 
importance may not be attached to this p0int.W Regarding this point 
of survival, i t  may be noted that i t  applies equally to all kinds of 
nianusc~ipts, whether of paper or of birch-bark or of palm-leaf. This 

. circumstance allows that the cause of the non-survival is not to be 
sought in the climatic conditions of Albernni's " Northern and Central 
India." These need not have prevented a reasonable amount of 
survival. The cause is probably rather to be songht in the political 
and religious troubles which so frequently convulsed those portions of 
India. Doring. the Muhammadan conquest, for example, large destmc- 
tions of Hiudn literary works are reported to have taken place. 

In  tlris connection there is nnother interesting point to be noted. 
The Bower MS., which is written on birch-bark aud is certainly ae 

Them are a few very old palm-leaf manneoripta, but they all oome from 
Western India; at leaat thew is no reason to a m m e  any other plaoe of origin for 
them. They are enameratad in Table I, Nos. 1-5. No. 5 is dated by Mr. Bendnll 
in the Harw era, and thia might seem to anggent the "Centro " of Northern India 
se its plnae of origin. Bnt, in the fimt plaoe, the date may be, and na I believe is, 
more probably, referable to the Qnpta era, in which caae the date of the mannecript 
is A.D. 671-2. In the second plnce, considering the wide extension of the H m  
empire, even a Hnqa date is not incompatible with a Western Indian origin wl~ich 
on general gmnnds is far more probnble. 
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early as the middle of the 5th century, is f~shioned exactly like the 
typical Indian Corypha palm-leaf manuscript. I t  consista of separate 
leaves, provided with a string-llole, and these leaves measure from 2 to 
2+ inches in width, which is the width of the Corypha leaf. But 
further, all the oldest paper manuscripts from Knchar imitate the 
Indian Corypha lwf manuscripts, as may be seen from the specimens 
of the Weber MSS. and the Macartney MSS. which I have published. 
They all consist of separate, elongated oblong leaves, from 2: to 2;8 
inches wide, with a string-hole, and with the writing rnnning parallel 
mitt1 the longer side of the leaf. Everything points to the inscribed 
Corypha leaf as the model, not even to a Boraasus leaf. The Bower 
MS. and those Weber and Macartney MSS. which are written in Indian 
Qupta charsctelrr rnnst have been written by native Indians migrated 
to Knchar, while the other Weber and Macartney MSS. written in the 
Central Asian modification of the India11 Gnpta were probably written 
by native K~chiiris.~8 Why should the people of Northern India and 
of Central Bsia have gone to the trouble of cutting up birch-bark and 
paper, into the shape of palm-leaves, when both kinds of material 
more naturally lent themselves to other (sqnare) forms, which for 
writing purposes one would have thought to be obviously more con- 
venient than the long narrow strips of palm-leaf ? What else could have 
earned this, but the sanction of immemorial usage among the literary 
classes of India, the learned and the "religions," those who occupied 
themselves with the composing and copying of books; and with the  
spread of Indian culture, through the Buddhist propaganda, its fashions 
of writing went with i t  beyond the borders of India. At the same 
time the circumstance that they imitated the oblong shape of the 
palm-leaf rather than the squ~rish shape of the birch-bark leaf clearly 
pointa to the conclusion that the writers of the manuscripts in question 
either came from Western India, or, a t  least, were influenced by the 
literary clmtoms prevailing i n  that part of India-the part which is 
iucluded in Alberuni's Southern India.% 

This suggests another thought. The Corypha palm is a Sonth 
Indian tree. I ts  leaves established that immemorial and so strongly 

48 l e e  my paper in the Journal, A.S.B., Vol. LXVI, pp. 267,258. 
a4 This view is oonfirmed by the oiroumstanoe that the leaves of some of the 

Weber nod Mffiartney MSS. are numbered on their obverses. This, as thelate 
Professor Bfil~ler has pointed out (see Vienna Oriental J o u l d ,  Vol. VII, p. 261), 
is a custom of Sonthern India. In Northern India the numbering is on the reverse@. 
We thus seem here to come across a ourious indication regarding the pnrtioulnr 
part of Indiic from which the Buddhist propagnnda proceeded to Eaateru 'Forkistan. 
Wo shnuld have to look for it in loath-weetern India. 
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persistent fashion of shaping the writing material, even when i t  was 
birch-bark or paper. The people who used those leaves and thus initiated 
that fashion, mnst have been the first to learn and adopt the art  of 
writing in India. The late Professor Biilller, in his excellent paper " On 
the Origin of the Indian Briihmi Alphabet " (Indian Studies, No. I I I )  
and in his Indian Paleeography (Encyclopedia of Indo-Aryan Research, 
Chap. I, 5 4); has shown i t  to be most probable that the Indian Briihmi 
script is derived from a Northern Semitic alphabet and he suggests that 
i t  probably came by way of Mesopotamia and the Persian Gulf. I 
agree with Professor Biihler; only I believe the original of the Brghmi 
script to have been, not the Phenician alphabet of the 8th or 9th centnry 
B.C., but the Proto-Aramaean of the 7th or 6th centnry B.C. A11 the 
trustworthy evidence, at  present available, points to the conclusion that 
the maritime commerce of India with the West cannot have commenced 
before the 7th centnry B.C., and that it ran from the west coast of 
India throngh the Porsian Gulf to Mesopotamia. At  that time, there 
existed a flourishing land-trade between Mesopotamia and the further 
West through the North of Arabia. The Indian sea-trade connected 
with this land-trade. The latter had a script, common to all the 
peoples that participitated in it, and it mnst have been this script with 
which the Indian merchants and mariners became acquainted in the 
7th and 6th centuries B.C. This script which may be called the Proto- 
Aramaean, w a ~  a cursive development of the Phenician, and owed its 
origin to the need of a popular short script by the side of the more 
cumbrous cuneiform. Further all available evidence seems to shorn 
that, tl~ough there probably existed a coaqting-trade all along the west- 
coast of India to Ceylon, the Indian sea-trade to Mesopot,amia ~ t a r t e d  
from the northern part of the west-mast, above Bombay, in the Gulf of 
Camhy, wllere the two ancient ports of Bharoch and Suptirg, nlready 
mentioned in the Jiitakas, are situated. It is here, i n  the  north- 
western part  of Southern India that the Brlihmi script must have 
originated, say, between 680 and 680 B.C. I t  w~ls l~ere that the 
Proto-Aramaean script was introduced by the Indian mariucra, and 
elaborated into a new script by men belonging to the literary clnsses of 
India for the benefit, primalily, of the mercantile classes. These men 
mould not have been slow to notice the advantage of the new importation, 
and t-hey would naturally alter and enlarge it, aud generally adapt it to the 
needs of their own language and literature. The details of this process 
of adaptation have been very well worked out by Professor Biiltler in 
his papers above cited. But what I wish to point out is that the three 
principles on wllicl~ Professor Biihler shows the adaptation to have been 
made are most easily accounted for, if me remember the nature of the 
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writing material to which the Proto-Aramaean script had to be adapted. 
P1,ofessor Biihler accounts for them by " a certain pedantic formalism " of 
the Indians. But they are far more naturally accounted for by the fact 
that the South Indians adopted the Corypha palm-leaf to wnte upon, 
and took to the fashion of scratching their letters on them. Why they 
should have chosen palm-leaves and the method of scratching on them, 
is another question which it would be interesting to explain. But any- 
how, as a matter of fact, they did make their choice in that way. And 
having done so, the principles above referred to followed almost aa a 
matter of course. Considering the venation of the palm-leaf (cross- 
veins running a t  right angles with the length of the leaf), one could 
only scratch letters with comfort on them, if they were made "of 
vertical lines with appendages attached a t  the foot " instead of the top, 
and ' l  set up straight." Considering the extremc narrowness of the 
palm-leaf (about 2+ inches a t  most), dmi l t ing  only a very small number 
of lines, the letters had to be '' made equal in height," lest space was 
wasted. 

In  connection with this another point comes in. The Semitic script 
runs from the right to the left, while the BrBmi runs from the left to 
the right. So far aa I know, i t  haa never been satisfactorily explained 
what could have induced the Indians to introduce the change. The 
boustrophedon method of writing which is supposed to account for the 
same change of direction in Qreece, will not serve ee an explanation ; for 
that method haa never been observed in any Indian inscription, nor is i t  
ever noticed in Indian tradition. I should like to suggest the following 
explanation. The original writing material of the Indians werevery narrow 
oblonga : bamboo-slips or palm-leaves. On these they probably wrote (aa 
also the Chinese do) originally invertice] lines, parallel with the longer 
d I a  a I1 b side, (ab in 6g. I )  and running, after 

the Semitic fashion, from the right 
( a )  to the left (d), every letter also 

d c facing left. With this method of 
writing the earlier-written lines 

would be hidden from view by the hand as i t  moved across the 
surface of the writing-material. To avoid this inconvenience, a 
half-turn waa given to the latter, so as to bring its longer side 
(ab) to the top (fig. 11). ' The consequence maa a complete 
change in the direction of writing ; for now the letters on the 
lines ran from the left (a) to the right (b), and the lines from 

c b the top (a) to the bottom (d), parallel with the longer side (ab) 
as shown in fig. 11. This is precisely the way in which all 

existing Indian pthis  are written. By the half-turn, given to the 
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material, all the letters written on i t  would also be placed on their sides, 
and to obviate this inconvenience, they were again set up straight, but 
now usually facing in the opposite direction. The original practice of 
vertical writing may have had a cause similar to thal above suggested 
for the half-tarn of the material: or it may have been due to the 
inconvenience of freqnent breaks of continuity in writing extremely 
short horizontal lines (parallel to ad .in fig. I). 

This paper w s ~  read to the Society in May 1898. It8 publication 
was delayed, in the hope that I might be able to add the resnlte of an 
enquiry into another sourca of evidence. But se my work on the 
British Collection of Central Asian Antiquities will prevent this for 
some time, it seems betler to present the evidence as i t  stands a t  
present, especially as i t  is of such a direct and reliable character. The 
other sonrce I refer to is the occurrence of the names of the Coryph~ 
and Borassns palms respectively in ancient Indian literature. When 
the date of an ancient work is kuown, exactly or approximately, one 
would suppose the occurrence in i t  of the name of the palms shonld 
be a proof, first, of their existence in India a t  that time, and secondly, 
of the use of their leaves as writing material. This seems a perfectly 
sound assumption, but there are seve~.al pitfalls to be guarded agaillst: 
(1) is the date assigned to the work reliable ; (2) is the paasage in which 
the name occurs genuinely old, or possibly a later interpolation; 
(3) is the application of the t e r m  to the palms in question certain ? 
I have not been able to spare time for the examination of this source 
of evidence; but I ma;y just mention s few instructive cases to illustrate 
its diiculties. 

(1) Professor Ham Prasad Shnstri has drawn my attention to a 
passage in the Lnlita Vistara (Bibliotheca Indica Ed., p. 526, 1. 12), in , 
which the frnit of the BorassusfEabellifev is suppmed to be refeu~ed to. 
As the Lalita Vistara certainly existed as early as the 8rd century A.D. 
(having been tm~~slated into Chinew in 308 A.D.), we shonld thus have 
a testimony to a very early existence of the Boraasus palm in India. The 
passage runs as follows : tad-yath=dpi nima Tbla-phalasya pakvasya sama- 
nanturavmb-cyutasya bandhaoa-iipayah pita-nirbhdso bhavati ... ... , e v a w  
evu Bhaguvato Uautamusya ... ... paripwidhuh mukha-~izandalam, etc., i.e., 
"Just  aa the exocarp of the iipe fruit of the Tkla palm, when it drops 
from its stalk, is of a brilliant yellow, even so is the face of the Blessed 
Gautama perfectly pure." On referring this pasEage to Dr. Prain, I 
received the following reply : "My only objectiou as a botanist to the 
identification of Il'lila-phala with eithor the TLla or Tkli palms, i.e., with 
either the Borassns or the Corypha, is that the btradhan-iigraya (exocarp) 
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of both is anything hut 'brilliant yellow.' The fruit of Borasaus is ' r u ~ t y  
brown.' that of Corypha 'grey,' when they have respectively dropped 
from the stalk. Of courae, there is a Palm, and that  too one which is 
undoubtedly a native of northern India, with fruits that  when ripe do 
most thoroughly deserve the description ' brilliant yellow.' This is the 
Knjzir or mild date. The difficulty then, of conrse, is the name ; was 
TBla ever commonly applied to what is now more generally known as 
KajUr? I find that Dr. Watt  has been informed (see his Dictionary 
nnder Phoenix dactylifera, the Date, and Phoenix sylvestris, the wild 
date, which is not really botanically separal~le from the cultivated tree) 
that  in Sind, where, by the way, according to Mr. James and Mr. 
Stl-achan Boraseus is not grown, one of the names of P h m i x  dactylifera 
is tdr to this day, ~ n d  that in the Panjiib the name Tdri is still applied 
to the juice (taken to make Toddy) of the wild date, Phoenix sylvedris." 
This seems to me to speak for itself, and shows the necessity of caution 
in dealing with botnnical terms occurring in old Indian literature. 
' (2) In  the Introdnction to tbe Jgtaka book there occurs the fol- 
lowing prlsasge : purafthdbhimukho nieidifvci ektrfthitdln-pnkka?7pnmane 
ektinupaiiiidea pinde k a t d  anbbalie appoduknh madhupdyricrah paribhuiiji, 
i.e. (as translated by Mr. Warren in his Buddhism iic Trltnslationa, 
p. i4) "setting down with his face to the east, he made the whole of 
the thick, sweet milkrice into forty-nine pellets of the size of the fruit 
of the single-seeded palmyra-tree, and ate it." The meaning, of course, 
is t l ~ a t  Buddha ate the milkrice in 49 mouthfuls. The pnssnge occurs in 
the story of the dish of milkrice which was given by SujBtii to Buddha 
shortly before his e~~lightennlent,. I referred this passage to Sir  
George King who repIied " the  frnit of Borassus is too big to be likened 
to the  ball which a native of India makes up when he eats rice. So I 
presume Corypha must be the species of Tala meant. I t s  frnit is small, 
globular, and not longer than a walnut. The frnit of the Palmyra is of 
the size of a closed hnman fist or a cricket-ball." Measured by i t  the 
milkrice, and the "mouthful " wonld have been an enormoua quantity. 
By the way, the expression " single-seeded " is curious. The rule with 
all palms is a single seed. The only Indian palm, which, as Sir  George 
Kiug informs me, has occasionally two seeds in i ts  frnit is the Caryofa 
urens, which is common enough in India and Ceylon. If the writer of 
the Introduction to the Jiitaka book knew that  the Caryota had some- 
times two seeds, i t  wonld explain his applying the term " single-seeded" 
to the Corypha. 

(3) There is a well-known passage in Arriau's Indica (Ch. P l I ) ,  
in  which Megastl~enes is qonted as saying : " They ( h e  Indians) eat the 
inner bark ($XoA) of trees; the trees are called in the speeoh of the 

J. I. 18 
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Indians tala, and there grows on them, just as on the tope (xopvpl)  of 
the date palme (qolvd), something like balls of wool " (&mp dv'rcrs) .  
It ie comrno~lly sasumed that the takr tree is the Boraaeue, and that the 
" something " mealis its fruit. But Megaethenes cannot have referred 
to the fruit of the tree; he clearly meant somelhing, the nature of 
which he did not know; it wae neither fruit nor flower, but oonld only 
be doecribed by its resemblance. Anyhow the whole deecription of the 
tree fits neitller the Borasene nor the Corypha palm. The only Indian 
palm which agrees with some iteme of tlle description is the Oaryota 
u r m .  The pith of it yields sago ; and tufts of a kind of woolly stuff 
grow at the poi11t.a where the leaves join the stem (see Pnle's Friar 
Jordanw, p. 17, Hackluyt Soo., 1862). These may have been intended 
by the " inner bark " and the " something " of Arrian. But neither the 
tufts, nor the fruit of this palm-and, indeed, of any palm-grows an 
its "top," and the reference to the date-palm remains unintelligible. 

One thing ie clear. The common aeeumptiou in all the dictionaries 
(Sanskrit or Pali) and trsnsllrtions that tUh always means the Borassus 
or palrnyra, and tali the Corypha, is quite unfounded. T a h  is simply 
the generio name of m y  palm, and the context muet show which palm 
is intended in any particular case. This is certainly the caee with the 
older Indian literature, whatever the modern usage may be. 

With reference to page I'&, I may now add that the earliest 
evidence that I can find of the existence of the Borassns palm iu India, 
occura in Friar Jordanua' Nirabilia hcr ipta ,  in 1328 A.D. He calls the 
tree t d l j  (or tali), and says that it " gives all the year round a white 
liquor pleasant to drink." (See Yule's ~ o & o n  Jobsoti, 8.u. Toddy). 
The reference fa the " toddy " shows that the Borsesns palm ia meant. 
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A collection of Ladakhi Proverbs.-By TRE REV. H .  FBAXCKE, Momvian 
Musionay, Leh. Communicated by the Philological Secretary. 

[Bead June, 189Q.l 

The Ladakhi word for proverb is gtamdpe [pronounced stamye] 
which means ' word example.' Stamspe is the general term for what 
might be called quotatione, the shepherd's calender and the popular 
moral code. . 

Ladakhi popular poetry hm become famous for the freqnenk 
application of the laws of ' parallelism! M ~ n y  beautiful examples, 
illnetretive of this form of poetry, will be noticed in the proverbs. 

In the following each proverb will be treated in this way- 
(a )  the Proverb in the orthograpl~y of Ladaki letter writing, ( b )  

pronunciation, (c) literal translation [does not claim to be 
good English], (d) application, ( a )  grammatical and other 
uotes. 

Concerning the orthography of ( b )  the following will suffice : The 
vowels are the Italian vowels', a rather like e. All accents given, refer 
only to the stress. sh= a, zh = q, ng = t, C =  3, ch =a, j = ~ ,  t s = A ,  
tho=&.  The nuaspirated Tennis holds the mean between English 
tennis end medie. Single r-Hindustani T. The r preceding a consona~~t 
is  like the German gnttnnri r, following a consonant i t  is like the 
Englieh r, spoken quickly. 

THE PROVERBS. 

(b)  apid' nyin ring'moa drang' sumdanq dro' sum 
mi'thse ring'moa skgid' sum dang dug' sum. 

1 They are long, when ending a qllable, abort in a11 other w e n .  
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( c )  On a spring day [there are] three colds and three warmtlls 
In  n lifetime [there are] three happy [l~onra] and three 

unfortunate [hours]. 
(d) Misery and happiness are well balanced in man's life. 
(e) Spid tryilt is a Compositum detern~ina tit'um formed from 

arpidka and nyima. Also drai~gsum, drosum, etc., must 
be considered IW Composita, which accounts for the 
missing articles ; the termiuation 2a to be pronounced a. 

(b) skyid'dug mi'la, dzer'pa shing'la. 
(c) Fortune [conies] to man, [as] a knot to the tree. 

(d) No man knows the cause of a knot in a tree, just RO 

unexpectedly misery and fortune come to certtrin 
people. 

(e) Skyiddug is Comp. copulutiaum. 

(b) thi~s'pm sag'na gya'thso grr~lg'. 
(c) If drops gat8her, [there is] a full ocean. 
( d )  Qang, though of velvbal derivation, iu often used withont 

an article to express the adjective " full." 

( b )  Ma'shroi nag'rang dang lng'khog zam' 
slel dos'moclie d ~ n g  yag'khog,zaml. 

( c )  With [at the time of] the nagrung festival a t  Masliro 
[the heat] is RR great aa the body of a sl~eep. 

With the dosmoche festival a t  Lull i t  is like the body of 
a Yak. 

(d) Flom tile peasant's calendm. BecauRe the festival at  
Leh is celebrated several weeks after that in Naahro, 
it is warmer then. 

(e )  Blaspro=great joy. Thongh in this proverb the 
original prbnunciation of Leh=sZel is retained, in 
ordinary speech 8 nnd 1 are dropped; final I shows a 
p e a t  inclination to disappear. Slleh, a village on the 
Indus, was originally spelt shel-cryutal, because crystals 

. are found in the snx*rounding hills. Gynpo is said 
instead of gyalpo, eta. Slel is supposed to have been 
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compted from tal, ruby, i t  having been the ruby in 
the crown of the old Ladakhi kings. Dosmoche and 
nagrang are both non-buddhist festivals. Although 
the klu's or water-snakes have nothing to do with 
them, they are Bon festivals, but attended by many 
buddhist priests and laymen. All evil spi1.it.s of the 
wi~rter are driven into a cake, wllich is burnt out- 
side the village. In  Leh the fetish is formed of 
nuiosmo's, see Jaschke's dictionary. In Mashro it is a 
black one. According to a different derivation this 
festival is called ' the  black one ' on account of the 
black coat of Langdam's murderer whose deed is 
praised then. 

- - 
(b) spithiiggi rgn'stor dang Ing' khog zam'. 
( c )  At the time of the rguetor festival a t  Spithug [the heat] 

is like a sheep. 
(a) Often said instead of the former. 
(e) The name of the village Spithiig is said to have been 

formerly dpethug, 'the arrived a t  likeness." The 
u~onastery of Spithiig was built after the picture of a 
famous monautery in Lhassa. Rguetor is a Comp. 
&term. composed of nyergu=29 and storma, offering. 
The devils are urged to enter a large cake, offered to 
them and the cake is burned outside the village. 29 is 
the date of the festival. 

6. (a) N.WY<.~< 1 6 ~ & ? f l ?  w 1 
(b) sa'la skya're sn~o're mi'la ekjid're, diig're. 
(c)  On the ground [it is] alternately grey and green, with 

man [there is] one tnrn fortunate, one tnrn nn- 
fortunate. 

(a) see i (dl. 
(e) I n  Ladakhi a single r e  has often the meaning of some, 

for instanee hela ,  in some years. Here re forms 
Composita with skyabo, mgonpo, etc. 

(b) kha' ran'gu khor'dus, oi' gonbud'de, oi' eii due'. 
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(c) The time when the fly turns [flies] round the month, is 
the time of taking off all clothing and eating every- 
thing. 

( d )  A description of summer in the peasant's oalendar. 
( e )  About klia instead of k h a k  see 1 (8).  If an r followe a 

mnta, the mnta ie often dropped in Ladakhi, thus rang 
M said inatead of hang ; c i  ' what ' M need here in the 
sense of whatever. 

( b )  khar'zongi yachnla lta'lta, 
chn'bii ldam'chn yang bud'. 

( a )  Whilst looking a t  the glacier water of the Khenong pass 
the gathered water of Chubi (a village) M also loet. 

( d )  take what is nearest ! 
(e )  refers to the eyebm of irrigation. Notioe the re-dnpli- 

cation of the verb, implying a dnrative sense= whilst. 

( b )  ra'mii thm'a go'a, lng'gi tl~m'abe'a. 
(a )  In the company of goata [he says] goa, in the company 

of sheep [he eays] Lea. 
( d )  Said of a man, who has no will of his own, 
( e )  Uoa and bea imitate the voices of goata and sheep respec- 

tively. 

( b )  spid'bad'dns' aton'rdn'dns'. 
( c )  Spring is the time of working, autumn the time of 

gathering. 
(d) Do everything a t  the proper season. 
(e )  The two sentences consist each of a three-syllabled 

Comps. detmm. 

11. (a) ~Q~qsyy~w.vq4~q w 1 Ryyw~qpyqyq w w U 11 
- - 

(b )  spid' baddusla mabad'na, ston'rdudusla ggod'dng. 
(c) If yon do not work in the spring working time, you will 

repent in the autumn gatheling time. 
( e )  Notice the ohange of s illto r in ~ d u  =gather. 
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(b) Ladag'skyi zhing'shmoe dang nyam'po drug' ldir'na, 
do'sha gil'idla ston'thog thob'dng. 

(c) When at the time of ploughing in Ladakh the thunder 
sounds, they receive a harvest in d o a h  [lower Lad&] 
and Qilgit. 

(d) Peaeant's calendar. Lower Ladak and Gilgit have an 
earlier harvest than Leh. 

(8) Ldiroes is the Ladakhi for adirba. In  tliis Proverb the 
Genitive in kyi is prononnced in full. The ordinary 
Ladrrki Qenitive has a simple i .  

13. ( a )  y ~ ? ~ ' ~ y f N ' @ ~ ~  1 
( b )  ycnring'na ja'ros Idong'bo chod'. 
(c) After a long time a dead bird [whioh is blown by the 

wind against the trnnk of a tree] cnta the trunk. 
( d )  With perseverance great things can be done. 
( e )  Ldongbo = adongbo. 

14. ( a )  * 1 

( b) gang'lessi yang'mala lta91ta. 
spid'thnggi sor'gob yang bud'. 

(o) Whilst looking a t  the good barley of Ganglea (a village) 
the rough straw of Spithtig in let. 

(d) See 8 ( d ) .  
(8) About Italtcr, see 8 (0) .  

(b )  ja'thaang'ma ja'ynlla song' 
jangan' ntntn'tee shnl'jnglalne'. 

(c) A11 birds have gone to birdland. 
The bad [stupid] bird hoopoe hae remained to the last. 

( d )  When a bad thing haa been done by several, all who a n ,  
disappear, the one who remainn, is punhhed for all. 
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16. ( a )  ~ ~ . ~ ~ % ~ ~ 1 ' $ ' ~ 4 ' 4 6 l ' ~ ? ~ 9 9  ) 

- 
(b) yar'nyin log'ste man'ne drob' mi brrb', 

gnn'yinlog'ste man'ne drang' mi bab'. 
(c) Unless the summer-day returns, heat will not come down. 

Unless the winter-day returns, cold will not come down. 
(d) Everything will come at the proper season. 
(e) Mannas, a gerund of man=to be not, nsed in the sense of 

unless, besides, etc., yarnyin, gunnyin, see spidnyin in 1. 

(b) thsanatod'la konchog'la eo'va tab'rgos 
tllsanskyil'la nyid'log rgos. 
thsan smad'la jig'stenni laa'la eam'ba tang' I p s .  

(c) In the first p ~ r t  of the nigllt yon mnst pray to God. 
In the middle of the night yon must sleep. 
I n  the last part of the night yon mnst thihk of the work 

of this world. 
( e )  For sovu instead of s o l v ~ ,  see 4 (e). In dgos, mnst, the d 

is tnrnedhto r, rg is pronounced like ch in Loch, lake. 

18. (a) q ~?57~1.%.7qqz~9'39q8J3i u 1 

- 
v 

(b) aha va ri'dags ri'na drul'va mig'gi gyan', 
smrrn thsar'mo shrang'na drul'va id'kyi gyan'. 

(c) The deer Shava w3king in the hills is the delight of the 
eye, a fine girl walking in the street is the delight of 
the heart. 

(e) Notice the clsssical Participle i n  va in drutva. In  proper 
Ladakhi the ending khan would be nsed. 

1s. (a, ~ ' ~ q q ~ w w q  v 11 
(b) Stag'nii sho'res Mash'roi sho'rels threl'dng. 
(c) The harelipped man of Stagna [a village] laughs a t  the 

harelip of Mashro. 
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(d) Everybody sees only his neighbonr's fault, not his own. 
(e) Stagrla = tigertrose, on acwnnt of a hill of such shape. In 

the Instrumental shores, the 8 is pronounced distillctly, 
although in pure Ladakhi shores would be spoken 
shorei. 

( b )  chn'ithsod'la lta'ste, nya'la bar'enm ma tang'. 
(c) Do not grasp a fish, unless yon know the depth of the 

water. 
(d) Do not accuse 'a man before the court, nnleas yon know 

how rich he is. (Refere to the former bad manage- 
ment of justice in Ladakh). 

(e) The ma=not, of the second sentence sirentlyrefers also to 
the first. 

sta'zhon go'chag, bong'zhon lag'chag. 
Horse-riding [may cause] head-breaking, donkey-riding 

[may cause] hand-breaking. 
(d) It is safest to remain low a r~d  humble. 
(e) The two eenteuces consist each of a two-syvabled Cor~rp. 

det. 

22. (a) 5'vf ~r;r~q.&.w*q 1 

( b )  sta'la shmig'pa gyab'cee tl~ong'ste, 
bon'gui ra'go ma skyang'. 

( 0 )  Seeing [them] stloei~rg a horse, yon must not stretch the 
donkey's foot [for slroeiug]. 

( d )  Do not imitate high people and become a fool. 

(b) bn'lon med'na lag'midnng' 
thser'ka med'na star'gan nyos' 

(c) If yon have no debts, yon may be security for another ; 
and if yon have no sorrow, buy an old horse ! 

(d) A rich and happy man may do aome elupid tl~iug. 
J. 1. 19 
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m  * 
24. ( a )  w ~ ~ ' v ~ ~ N w N . Q T ~  I 

( b )  n'ba shi'in sam'spinna 
star'gan cig'la cila ma bong's. 

(c) If you thought [knew], that father will die, 
Why did you not sell him [before dying] for an old home. 

(d) Used derisively. You could not help yonr misfortune 
just as yon cannot sell yonr father. 

( e )  Samspin a contraction of bsampa yin. 

25. (a) 434'~@'7q4-37 1 

( b )  zod'pa lta'bni ge'va med 
zhed'dang lta'bui dig'pa med. 

(c) There is no virtue like prrtieuce ; 
There is no sin like hatred. 

( b )  La'ma rang'go ma tho~l'na 
shin'poi yar'dren ci co'in. 

(c)  If the Lama's own head does not come out [cleanly], 
how will he manage (do) the drawing upwards of the 
dead. 

(d) Used for deridi~lg the immoral life of the lamrrs. 
( e )  Thonces is verb neuter of btonces, lo put out. 

m Y  h Y  - 
27. ( a )  q'qE'q'qE'IT'q 1 

( b )  shi'song shi'song zer'na 
shin'mig ri'nii lte'n. 

( c )  If you say "he is dead, he is dead," 
The eye of the dead mill look out of the hill. 

( d )  Ladakhi superstition. I t  is not good to speak mnch of a 
dead man, his eye might frighten the speaker. 
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( a )  For the n in ehinmig or shinpo see also nyin derived 
from nyima. Syllables ending in a vowel are inclined to 
add a final n, see also mentog from metog end many 
others. 

28. ( a )  5~%'477~9*-7 ( 

( b )  rang'skyon phad'gan~ bor'te 
mi'skyon rgye'gangla mathrel'. . , 

(c) Putting aside the large bag [phad] filled with yonr own 
faults, do not mock a t  the little bag [rgye] of yonr 
neighbonr's fanlta. 

( a )  Rang ekyonphad gang and misky on Tgye gang are Co~r~pos. 
determ. Notice the change of 8 into T in rgys. - - 

29. ( a ,  % ' ~ ~ ~ f l ' ~ r ~ ~ ' ~  1 

( b )  rang'dong ma thong'ste 
mi'dongla stad'mo. 

(c) Not seeing yonr own [ugly]  face, [yon make] a scene 
about your neighbour's face 

(d) See 28. 
(8) Ltadmo derived from Itaces, to look at. - Y h  

30. ( a )  f l ~ ~ ~ ' ~ ~ ~ ' ~ ~ " ' ~ 1 ~  1 
U 

( b )  lag'shea gnn'gyi yog'po in' 
st,am'shes guu'gyi spon'bo in. 

( c )  Who is clever with his hands, is servant of all, who is 
clever in his epeech, is msster of all. 

(e )  The ending gyi is retained here. The proper Lndakhi 
would be gunni. The silent g and d in gtam and dpon 
bo become 8. 

31. ( a )  &~%*q~~.'ij5~b;l@ 11 
( b )  chag'poe gas'pola ma threl': 
(a) What is broken, must not laugh 8t what is cracked. 
(d) See '28 and 29. 
(e) Uliagpo and garpo are rubstantiver derived from verbs. 
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32. (a) 61.q%?~qyq-~q~4"4.q~&~'ij~Qq I \  
w 

(b) mashi'tbse ring'dngna shran'mii shran'chang ster'rin. 
( c )  In  the time I live, not die [before I ellall die] I shall 

give you a beer of peas. 
(d) A threat. Before my death 1 shall find some opportunity 

to give you a severe beating. The beer of peas ie 
said to be of a very bad tnste. 

(e) Urnhitbering is a Comyoa. adverb. and cqprtlnt. 
-4 

33. (a) wgqqqblqT&q 1 d ~ ~ ' & ~ ' f l i s ~ ' ~ ~  11 
b 

(b) ma'bn drabs'thnn chn'na 
thsnlrgo thsod'ma chod'. 

( c )  If mother ~ n d  daughter agree in their counsel, breakfnst 
may paes off well with vegetables [only]. 

( d )  Much displeasure can be avoided by talking over a thing, 
before doing it. 

( a )  dlabrt is  Comyos. ccvpulat. drabsthun comp. &termif,. 

34. ( a )  4 ~ W 4 * ~ ~ ~ ~ ' 4 5 ~ q  

- 

(h) sam'ba ngon'ln mntang'na 
gyod'pa sting'na yo~rg'dng. 

( c )  If yon do not give thought fixat, repentanoe will come 
afterwards. 

35. (a) s"E.5;i.q+q-nl'&q~~~q 1 U1C;bqW4-879 1 
w w 

(b )  bon'gui nam'chogln ser'lu p a  yangnathal'ba Iugna, taogs'in. 
( c )  It is all the same whether you pour gold in the ear of a 

donkey or dust. 
(d) Excnee of the lamas, wlren asked, why they do not 

teach the people. 
( e )  I n  na~irchog as in mrrrly o t l~er  words the silent letter of 

the second syllable is  pronounced with the first. 

36. ( 0 )  ?(3i'wqT4%q.q 1 ~ ~ b ~ ~ ~ ~ b ] . ~ ~  1 1 
(bj n~an ' lna  ~agag'gyab'na, sting'ma rgod' ma shor'. 
(c) When the man who walks first, etnmbles, the man follow- 

ing behind, must not laugh. 
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(a)' Do not laugh a t  another man's misfortune, the same 
might eesily come to you. 

(c) The second sentence in full mould be : stingmanas rgod 
ma sror, from the follower a laugh mnst not flee. 

-4 

37. (a) y9'8'qN-~'"qy~*k'~  1 
U 

(b) stag'nana khyi'yongdug zer'te 
zha'bngna rdo'o khurte cha'rng. fi) Saying there comes a dog out of Stngrla [a village four 

miles from Zhabng] they go car~.yiug stones out of 
Zhabug. 

(d) Do not be afraid, there will be a helper. 
(e) Zhabug= rhabub =falling headlong into a bog ; chcrrug= 

cha'adng ; the d of 'adug becomes an r after a stem 
ending in a vowel. 

38. ( a )  &ET$~N.T<~'w&'~ I 

(b) mi'ngan thsogs' eebla cha'na 
shing' ngan te'ku dang thug'. 

(c) When a bad man goes into the middle of a forest, he 
meets [finds] only with bad crooked wood. 

(d) A bed man seee only bad thinge and persons about him. 
(c) Taku is the Ladakhi for crooked, crippled, ill-shaped. 

(b) mi'la ekyid' mithag' 
r a ' l ~  thail' mi  thag'. 

(c) Man cannot bear good fortune, [just as] a goat cannot 
bear [eat] grease. 

(e) Thagces = thegpa. 

(b) khyi'a sgel'dang be'daa shol. 
(c) To the dog ie a load, what the plough ie to a mneician. 
(d) Certain people cannot be expected to do real work. 
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(e)  For a instead of la, see 1. Beda is suppoeed to have been 
originally Q & ~ F ~ ,  bedol, a travelling outcast man, . 
al~ont the dropping of final 1, s$e 4 (e) ; o and a often 
change in verbal roob. 

Y 4 r r  -- 
41. (a) g~*9K%Jk*~sr 1 74q-4v4gq.gCw y I 

(b) stii'phang nyo'npm, spon'boe kyon'nyon'gam. 
(c) Do yon suffer from being thrown off the home or from 

being scolded by your master. 
(a )  Ironical inquiry, when n person is not in p o d  spirits. 
(e) There the cla~sical ending am of the question ie retained, 

the Ladakhi has only a. 

(b)  thrug'nla spe'ra dang tsnn'jnngla ja'u. 
(c)  Speech [of adults] is to a child, what a jtru is to the 

tsunjung [the lama apprentice]. 
( d )  It is not good to speak of everything before children, 

just as the tsunjung is not deemed worthy to receive 
s jnu, [after h ~ v i n g  taken part in a religions ceremony]. 

(e) &era is originally dpe sgra, for ra instead of sgra, see 7 e. 
jarc-a little tea, because every thing used to be bongllt 
with tea in Tibet, a Tibetan silverjan=31 annas, 
btsnnjung=btsnnchung, see Ladakhi Grammar, laws 
of sound 6. 

(b) kha'tii ko'wag zer'sa dang' la'mii tro'wang zer'sala 
hleb'dug. 

(c) He arrives a t  the place wllere the crow says kowag and 
[then], where the lanlas say trmang. 

(d) Used derisively of a man, who has nothing to do and 
spends his life in dullness. 

(e) Zersa is Compw. determin. trowang imitates the sound of 
the big drum. 

( b )  bel'ti nying'canni nying' kolkol'le 
bod' nying med'kyi nying stor'. 
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(c) [Looking] a t  the tricks of the plucky Balti, the heart of 
the timid Tibetan is lost. 

(d) An explanation of the constant bad luck of the West- 
Tibetans on the ground of the national character. 

(e) Bkolbkol is a word which seems to occur only in this 
connection. 

nyem'po dugs'pe la'maa khyod'. 
[When] living together, [me say] " thou " to a lama. 
Respect is lessened by closer acquaintance. 

(e) Khyod is the common word for addressing inferiors or 
comrades. A lama ought to be addressed with 
nyerang ; dugapa = dugpar. The Supine is sometimes 
used instead of the Gerund. 

46. (a) a ~ l q y ~ ~ q y ~ % ' ~ ~ ~ ~ ~ ~ ~ Y " ~  1 

(b) na'me na'ma zer'ra ning' mi'i yog'mo in'. 
gyab'la yu'zhung tag'ga ning sem'pa gob'skor in'. 

(c) [Although tl~ey] call her daughter-in-law, she is the 
servant of men. On the back many turquoises are 
fastened, but it is a deceit of the soul. 

(d) Refers to the low position of the Ladakhi womm. 
(e) Z m a  and tagga are corrupted from ~erbav and btagpar. 

The supine used instead of the gernnd=gyuzhung= 
gyuchung = small turquoises. See also buzhung for 
buchung. A11 Ladaklii women wear 'their turquoises 
on a strap of leather which is fastened on the head and 
descends to tile middle of the back. Serrdm=renis, 
soul. samba = thought. 

(b) Kha'tii ko'wag zer'pa, cnng'ki mig' thml'. 
(c) The crow bas said kowag ; [in the] eye of the raven it is 

mistaken. 
(d) A man may say something very nice, [for instance kowag] 

his enemy will find great faulta in it. 
(e) Zmpa is p u t  participle ; cungka =skyrmngka. 
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, 4 8  (a) S . ~ W ~ N %  1 & ~ q ~ y q q q l  
( b )  za'o kha'tii eos', cnng'ka kha' marpo'. 
(o) The [stolen] food was eaten by the crow [but the beak of 

the raven is red. 
(d) Often the wrong per80n is crtnght instead of the guilty 

one. 
(e) Zos=bzas, zos is the only paat tense in Ladakhi, which 

changes the vowel. 

49. (a )  x~.w?jt-qp.q~~ 1 1 
(b )  thsil'thong'ste kha 'p ' .  
(c)  [Wheo] seeing grease, the month cracks [open]. 
( d )  When yon see something nice yon want to have it. 
(e) Thgil=mntton grease, a very dosirable thing in Ladakh. 

(b) nor'med thsong'sala cha'na, nyo'dod. 
( c )  Who go- to the shop without money, likes foolishness. 
(d) Do nothing unprepared, yon might be laughed at. 
( e )  Nyodod is Compos. determ. = a liker of foolishness. 

(b) stod'no stod'na ngii' sang gyal'lii stod' 
smad'na smad'na, ngZ sang thns'pa smad'. 

( c )  Who praises me, is a better man than I am. 
Who despises me, is a worse man than I am. 

( d )  Said by a man who haa heard that slander is going on 
about him. 

( e )  For sang with the comparative, see Jaschke's grammar ; 
rgyallu and thuopaa are Instmmentals, gyalla = a good 
man. 
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d Primer of the Asur dukmri, a dialect of the Kolarian 2anguage.-By Tan 
REV. FERD. HAEN, Bemnan Evangelical Luthmn Mission, Chota 
fihidgpu~. Communicated by DR. G.  A. GRIEKBON, C.I.E. 

[Bead Deoember, 1899.1 

INTRODUCTORY REYARKB. 

The Asnrs are a non-Aryan tribe of Chotii Niimnr, who number 
only about 2,500 souls. They chiefly inhabit the Districts of Raiichi 
and Paliirniiu and the Sargujii tributary state. Though small, the tribe 
is divided into several sections, viz., the AgtiriC the Brijiii or Binjhiii- 
the Ltihar-5- the Kal- and the Pahii~iii-Asurs. These sub-triben sre 
again divided into totemistic sections, which are similar in name to 
those fonnd among other aborigines in Chotii Niigpnr ; aa for example : 
Bes'erii= hawk ; ]tnd =eel ; Bsreii = wild dog ; Hbra= tortoise ; Bfiii = 
jackal; RoG=frog, etc.1 The chief occupation oE the Asnrs is melting 
iron and in the case of the Lbhari-Asurs the making of rude iron 
uteusile and agricnltnral implements; besides they till the jungle in 
the most primitive manner. Their homes are made of wood, Bamboo 
and grass only and chiefly met with at the foot or even at  the slopss of 
the hills which contain iron ore. When the land they have cultivated 
is exhaneted they change their homes and move to another place in the 
forest. 

As to religion the h u m  believe in a Creator and apparently 
identify him with the son, whom they call Siqbogi; no worship 
however is rendered to him, since he is benevolent and does not require 
any expiation. It is peculiar that they do not know of any evil spirits 
except the manes of their ancestors, which alone are feared and to 
whom ~ecrifices are made; the latter exclusively consisting of fowls. 
The sacrificial altar is the fire-hearth. The Asnrs have no prieste, the 

1 These totema do not appear to be taboo to the members of it8 Sept, the only 
trace of woh a thing ie to be fonnd in the reatriotion of intermerriage within the 
=me totemistio Sept; bnt even here I wun told by some men of the Bee'era 
motion, that they could not help intermarrying, since other seotions were living too 
far away from their homen. 

J. 1. 20 
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head of each family performs the  reqnired religions rite8.S Every 
departed parent becomes a spirit and everybody who dies an unnatural 
death turns into a maligmnt one. After the death of a member of the 
household the regular meals are placed in his name outside the home 
near the door for eight days, after which the nearest relatives and 
friends come for the funeral meal a t  which they partake freely of 
'' jhari," Rice-beer, which they brew themselves. The Asure burn their 
dead and put some rice on the funeral pile for the journey of the 
decensed beyond. They do not pick up any relics to keep or put by as 
other aborigines do. If sickness or any calamity visits the house of 
the Asur he is sure that some way or other a deceased parent has been 
disturbed, who must be qnieted in the manner described above. The 
most peculiar feature, however, in the belief of the Asurs is the idea 
that ancestors or the spirits of the dead are re-born in their children. 

The marriage ceremony is very simple, no priestly functions are 
required. Polygamy is permitted and so is the re-marriage of widows. 
The price of a bride varies from three to five rupees. Child marriages 
are unknown to the A s m .  Marriages within the totemistic section is 
not entirely prohibited, otherwise the common restriction is observed :- 
'' ChachBrii, marnBrL, phuph8r8, mus6ri." The Asurs do not tattoo and 
ornaments are worn very sparingly. The Baby gets some anklets of 
iron to protect him from the evil eye of some person outside the tribe; 
within there are no witches or persons with evil eye. The Asurs are a 
stern race, have no musical instruments and seldom sing or dance. 
Rice-beer is indulged in by both sexes, but only men smoke. They are 
not very particular about their food and eat almost everything, even 
the flesh of the carcase of a cow. 

I have tried almost in vain to find out any traditions or legends 
the Asms might possess ; all I could gather is, tha t  they have n rem- 
nant of the Asur-legend so well known among the Mundiiris and 
Uriions. 

There oan be no doubt hut that  Asurs are the subject of this tradi- 
tion, according to which they were destroyed by Sirjbog8, who ruled 
that their spirits should be worshipped. The meaning of this tradition 
is apparently the following :- 

The Asnrs were the first settlers in the country, which is now 
called Ch6tii Nigpur ; they were living then pretty much in the same 
way as they do now, a i z ,  chiefly by iron smelting and a little husban- 
dry. I t  may be that a section of them had acquired some civilization 

9 When they are found to practise demonworship, it is. only in aid to the 
deity of tho village in the precinct8 of which they live. In these cases the b ig i  or 
priest of the reepeotiva mmmnnity (Korwi or Uriiog) ie making the aaorifioe. 
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and that those remnants of copper mines, found in some localities of 
Ch6tii N w n r  owe their origin to this advanced section of the 
A s m .  The Mondiiris entered Chats Niigpur after them, coming 
from the West, leaving the Korkns i l l  the Ellichpn~. District and other 
Kolarian tribes in other parts of the Central Provinces. Doubtless a 
fierce struggle between the new comers and the original settlers 
ensued, in which the A~urs ,  perhaps in a bloody battle were almost 
annihilated, the surviving remnant being driven to the hills, where we 
find tl~em even now; however the spirits of the slnin haunted the 
victors who being horrified by the tremendous slaughter they had 
committed among their enemies, for ever feared that these spirits 
would take revenge and hence the deifying and worship and propitia- 
tion of them by means of sacrifices on the part of the conqnerora. The 
Asom have most probably adopted the language of the latter, the 
Mupd&~G, retaining only part of their original " dukmii " and making 
such alterations in the pronunciatios of the langnage of their con- 
quer~-as suited them best. By and bje  they added also Dravidian 
words to their vocabnlary and still later on some Hindi words and thus 
WM made up the present Bsnr DukmH, of which on thefollowing pages 
a grammatical outline is given. 
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CEAPTEB I. TRAR(ILITIBATIOR. 
1. Vowels. 

Short a and long 6 like the final a in the word America and the a 
in father, respectively :- 

e short like the e in the English word glen ; 
a long, aa the a i n  rate ; * 
i and i aa i, in bit and ee, in tree respectively ; 
o short like the o in ehort ; 
6 long aa in both ; 
6 a sound similar to the oa in broad ; 
u short and long li ee in fnll and flnte respeotively ; 
au dipthong like ou in houee ; 
a i  resembling the i in light. 

2. Hiatus and Oonermantn. 

The oheck which often ooonrn after a vo,wel and especially when 
two vowels etand together, is represented by an apostrophe ('). The 
eemivowele y and u are frequently employed in oonneotion with ehort 
vowels for the sake of euphony. 

Little is to be said with regard to musonants, since they are the 
same as in the Hindi slphabet, with which the reader is suppoaed to be 
familiar; the gnttu~.sl naeal n 5 represented by a ruled n-g. The 
n u s 1  n in connection with the guttural g is represented by 3. The 
palatial d and t are written d and i and the oerebral r =r, o is pro- 
nounced like ch in ohnroh ch is ita aspirated form. 

OEAms IT. Nows. 
3. G8nderanaNunrbsr. 

The Asur d u k d  does not dietingoish between gender. Whenever 
it ie desired to distinguish sex, the Asnr adds with regard to ohildren, 
k@rU and kliri to hopon, respeotively, thus k&d hopon, means a male child, 
and ktiti hopon, a female ohild. For irrational being8 he makes use of 
the word sagdi and @; e.g., kiil= tiger, kiil sa_n@= male tiger ; kc1 ega 
= tigress. 

Aeur has three numbers, the Singular, the Dual, and the Plnral. 
The formation of the latter two ie quite e ~ y ;  for the Dual simply adds 
ki l  and the Plnral ku ; t h w  :- 

hor, s man ; 
;hot. kig, two men; 
hor kg, men ; 
ipi1, a star; 
ipil kig, two stem ; 
ipil kg, stara; 

haddu, an ox ; 
haddd kig, two oxen ; 
had* kJ, oxen ; 
diri, a stone ; 
d i d  kifl, two stones ; 
diri kc, atones; 
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4. Cases. 

The Nominative, Accusative and Dative have no mse signs and are 
therefore alike; when however in  the Dative direction is implied i t  
takes the sign of the Ablative m e  te. The sign of the genitive is 1 
and rZZ and that of the correspouding pmsessive ren and reni. 

The Locative sign is r ~ ,  the vocative is identical with the nomina- 
tive and is pi-eceded by the interjection oe ; therefore 

Nomiuative \ 

A ccus~tive 
Vocative 

ar6 the same. 

native J 
Dative, 11 form 1 ,, 
Ablative 
Genit. U, r2S. 
Possess. ren, reni. 
Loc. ri. 

Nominative, Accnsative, and Dative : 
nill diri idad, this is a stone. 
~nina dirf aguirn~, bring that stone. 
hoykzi vedkand, the men have come. 
brkti slept? rliepg, don't beat the men. 
kiil miad had* hablidia, the tiger baa seized an ox. 
Amr ho~ku tit kakti kanaea, the Asnrs do not cultivate the 

field, hukli w L d  komeli, they work iron. 
Sadom idims, take away the home. 
sadom bir ovaiemi?, give gram to the horse. 

Dative aud Ablative : 
J*, huni ti? s e w  l Go np to him. 
J3, a d  vatu te sen6m3 Go to your village. 
ig @ ta rjav tanciig I am returning home. 

Ablative and Instrumental : 
Am okd@ vejulena ? Where do yon come born ? 
Banai banai horkti raget ta gojoyand. Many people died from 

starvation. 
H o d  vatu t8 ig vedlenci. I came from that village. 
miniete paisa v ~ j e d  ! Take away the money from him ! 

Genitive and Possessive : 
i@ Brd, my house ; aled oyil, our house. 
amd nyumli citund, what's your name ? 
hinirU gendrd aguims, bring his cloth. 



sadom rci caulom, the tail of the home. 
actam r& baver, a rope of cotton. 
mqhed rzi kafu, a sword of iron. 
mi8 disum ren d j d ,  the king of this country. 
nea oyzi rsni iroykli, the men of this honse. 
boyog rEni hopon, this is my younger uncle's son. 
Amr rEni Baiga kunici, the Asnrs have no prieste, Zit. of the 

Auurs no priest ie. 
Locative : 

wci re, in the honse. 
okozira daho'tana? Where (in what) do you etsy ? 
mini rE dirri konod, he has no strength (in 11im). 
BUTG ra w l  r8, on the top of the hill. 
ote latar d, underneath the earth. 

6.  Declination of the noun. 

hopon, child. 

Bing ular. 
Nom. hopon the child. 
Gen. hopon ra or hopon ren, vent of the child. 
Dat. hopon or hopon td to the child. 
Acc. hopon the child. 
Abl. hupon te from or by the child. 
Loc. hqpon rd in or on the child. 
Voc. 08 hopon oh child. 

Dttal. 

Nom. hoponkig the two children. 
Gen. hqpo-nktg rii or *en, reiti of the two children. 
Dat. hoponkig or fa to the two children. 
Aco. hoponkig the two children. 
Abl. huponkig t d  from or by the two children. 
Loc. koponkig rg in or on the two children. 
Voc. & hqw~tkig oh ye two children ! 

Plural. 

Nom. hqnmkti the cl~ildren. 
Gen. .hoponkti ~a or ran of the children. 
Dat. hopmkti or t& to the children. 
Am. hoponkti t.he children. 
Abl. hqponkli te from or by the children. 
Loc. hoponkc r8 in or on the children. 
Voc. d hoponkc oh children, 



F. Hahn-A Primer of the b u r  duktnd. [No. 2, 

CHAPTER 111. ADJECTIVEB. 

7. General remark8 on adjectives. 

Adjectives are subject to no ohange whatever, they are in reality 
nourl~ and are therefore declinable. 

hini buggi h ~ .  idanil, he is A p o d  man. 
nihf sadom hetkan i d a d ,  this horse is had. 
nihi mgZi sibil koneU, this meal is not savonry. 
Asur hwku hudig idanaki, the Asnre are a small people. 
Banchi re band Gomkekd idandkc, a t  Ranchi there are many 

Sahebs. 
Usul burc, the high mountain. 

Adjeotives are formed from nouns by adding the past participle 
ending of the verb, e.g., napU, health, napakan, healthy. Verbal 
adjectives are formed in the same way; example: rlivu, to he beaten, 
rtivlikan, beaten; huni nupukan hor idonU, he is a healthy man. Huku 
rtivakan mudaikd idaniikli, they are beaten enemies. 

8. Omparison of adjectives. 

The degrees of comparison are expressed in the same manner, we 
find in Hindi and the Kolarian languages, uiz., the word compared 
stands in the nominative and the word with which i t  ie to be compared, 
i s  plsced in the  Ablative case, t h n ~  :- 

I@ 6ril amU @a t8 bade& my house is larger than your's. 
Sadom M Mthi dd*, the elephant is stronger than the horse. 
I36 sep t  sanalnkri ta wuZucri, my daughter ie the tallest (taller 

than all). 

CHAPTER IV. PRONOUNS. 

9. Personal pronoutu~. 

Singular. Dual. Plural. 

I. 10, I. alig, we two. a&, we. 
2. am, thou. akcg, I and yon two. abrl., we and yon. 

aban, you two. ape, yon. 
akig, they two. 

From the above i t  will be seen that  in the Dual and the Plum1 
there are two forms of the second person, the first excluding and the 
second including the speaker. On the other hand the third person is 
wanting and the demonstrative pronoun is used instead. 
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10. Declination of thefi78t person singular. 
Nom. I g  I. 
Gen. igd or i y e n i  of me, my, miue. 
Dat. 43 or ig  eta to me. 
Acc. i g  me. 
Abl. i g  la or +J eta from or by me. 
Loo. i g  ra in me. 

Dual, first person. 

Nom. alig we two. 
ahlg I and you two. 

Qen. aliga or ra, reni of us two, our. 
alagii or rti, mi of me a'nd you two. 

nnt.  alig or alig t~ to us two. 
alag or ah12 M to me and yon two. 

Acc. alig us two. 
alag me and you two. 

Abl. alig ta from us two. 
alag t6 from me and yon two. 

Loo. alig r8 in ns two. 
alag 1.1 i n  me and you two. 

Plural, first person. 
Nom. Ale: we. 

abti we all, addressees included. 
Gen. u b ~  or ra or reni of us, our. 

abziii or rEi or veni of us all, our do. 
Dat. a18 or t6 to us. 

abQ or t6 to us all do. 
ACC. (I la us. 

abti us all do. 
'Abl. ale ta from us. 

abti te from us all do. 
Loc. aEe ~a in n ~ .  

abti re in us all do. 

11. Secontl person s ingukr.  

Nom. a m  thoo. 
Gen. amd or amrd or irtnreui of thee, thy, thine. 
D R ~ .  amd or am8tZ to thee. 
Acc. a m  thee. 
Abl. amii 18 or ana&te from or by thee. 
Loo. anla ra i l l  thee. 
J 1. 21 
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Dual, second person. 

N o d .  aban yon two. 
Gen. ubroals, abanr6, reni o f  yon two.  
Dat. aban, aban t6 to yon two. 
Acc. aban yon two. 
Abl. uban t l  from yon two. 
Loc. abran rE i n  yon two. 

lJlura2, second person. 

Nom. a p  yon. 
Gen. opt%, r6, veni o f  yon. 
1)nt. a@ or apldl8 t o  you. 
Acc. apZ you. 
Abl. ap8at.Z from yon. 
Loc. ape rE i n  yon. 

12. Demonstrative pronouns. 
Proximnte : h i d ,  this, he, she, i t  ; also mini. 
remote : huni, that ,  he, she, i t  ; also muni. 
proximato: nihi, nia, neu, mink, this, it., 
T h e y  are used both for rational a ~ ~ d  irratioual beings. 
Proximate : h ik l ,  nikzi, these ; hikig, these two. 
remote: hrckoi, nlikzi, those;  hukig, those two. 

13. Declination of the dentonstrative pvonoun. 
Gen. hiniii, m, reui o f  him, his, her, o f  tllis; 

,, huni6, ra, reni o f  him, his, her, of t h a t ;  
,, nihd, nel ,  nerci, nihereni o f  this, o f  that  ; 
,, hikuii, ra, rent o f  these, o f  them, their;  
,, hukrid, rii, reni oE those, o f  tllem, their ; 
,, hikiga, r6, reiii o f  these two, their ; 
,, hukigd, ra, i,etti o f  those two, theil- ; . 

Acc. and Det. hini t8, etc. to h im,  from him ; 
Loc. Ituni re in  him. 

14. Ezamples on the use of ponouna. 
igii add8 vejrrind, come to me ( m y  place come) ; 
am6 6r i  okod rd ? m e r e  is t h y  house ? 
hitiid dta aguimi, bring his dog ; 
nihii sadom okoerii idand ? T o  whom belongs this  horse ? 
nihi hor ovaime, give to this  man ; 
huiri As~cr ktcnia, 11e is no Asnr ; 
rnini duk~na 1rliB tuanii, he  can't speak the language ; 
milt6 citan vatu ? W h i c h  village is this P 
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hiktird sadom nyekma, look after their horse. 
hukura meromkti kril hublidid, their goah were destroyed by 

the tiger. 
nukig hor reni kc+ horkig okoa rg, where are the wives of 

those two men ? 

15. Relative pronourn. 

There appear to be no relative pronouns. The Asnr simply relates 
the facts as they occurred and does not care to combine them in any 
way ; thus the sentence : The man died who oame yesterday, he will 
simply render by relating first that  the man c h e  and then that he 
died : Hw rredymd huni godyonii, lit. man came, that  died. 

16. Intwogatice pronour~s. 

These are okoe who, which, what ; 
oko which, what ; 
citnn which, what ; also okin, how. 

The declination is regular : 
okoe riP, reni ; okoe t i  ; okoe re' ; 
okoe vedh8 ,  who came ? 
okud t~ vguyanii, where did yon come from ? 
okoe nyelked8, who saw it ? 
am citan koeyanir, what do yon want P 

These pronouns are nsed also of c o m e  as pronominal adjectives, 
in which case they retaiu their form: okoe kiiri vejuyand ? What  
woman was coming ? Hunt oko O T ~  rt? doho'tana ? I n  which house is he 
staying ? Okin eagiga j, How far will it be ? 

When the question is put to somebody, whether he should like to do 
snch and snch a thing, ci kU is generally added to the question; e.g., 
Will you buy this ? NiU tilaiyi ci kd? Is there water and fuel s t  your 
village ? Ama vat6 r8 da'd idanii ci kU ? ci kU meaning "or not." 
Where we however would use in a sentence " or not " i t  is expressed 
in Asnr by ci konU or kunid, e.g., Will you obey my order or not ? 
I@ dukmu sariyu ci konii ? Do yon know (can you speak) Hindi 
or not ? Am Sadiin dukmU dariii ci k o d  ? 

For the indefinite pronouns "anyone " and "anything " tile de- 
monstrative prououns okoe and ok6 are nsed, besides ok5 for " any " and 
" some " : 

OrU re okoe idanu ? Is there anybody a t  home ? 
Okd hetU hejoma, come a t  any time. 
Okd okd he18 klil kejuii, sometimes the tiger comes. 
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" Something " 8nd I' anyt,hing " is also expressed t ~ y  citan : 
Ama citanir idana ? Have you anythiug ? (Zit. of thee, thine 

anything is) ? 

18. List of numes of relatives. 

There is also in Asur the curious method of combining the pm- 
norl~eia posseesiv~rm with the names of parents, c b i l d r e ~ ~  and relirtives 
in general. 88 the b u r  dnkmii is rather rich i ~ r  these names, a list 
of the principal is giver1 below :- 

I@ aptbig my father. 
, I  Mfig ' ,, grand-father. 
,, hunig ,, elder brother. 

,t dl47 ,, elder sister. 
,, gungunti3 ,, father's brother. 
,, hiilottig ,, fatller'a sisler. 
,, hqpo11ig ,, Eon. 
,, h d i g  ,, grand-son. 

t~gnmig ,, son-in-law. 
,, huhig ,, brother-in-law. 
,, ecii;g ,, mother. 
,, jfog ,, grand-mother. 
,, boyrlg ,, younger brother. 
,, bokk61rig ,, younger sister. 
,, hilig ,, mother's brotller. 
,, daimig ,, motller's sister. 
,, tegolig ,, daughter. 
,, katig ,, grand-danghter. 
,, kuriig ,, dnughtera-in-law. 
,, f ~ ~ d i ~  ,, sister-in-law. 

The A ~ n r  dukmit l l r ts  stiictly speaking o111y 4 tenses : the present, 
the imperfect, the p~rst or perfect, and the future. 

The present terlse active and neuter voice add ttrm 01. 1 to the root : 
qryeltanu, I am seeing ; dnrlitnnii, I am fiittine ; idan-fi ( idand) ,  I am 
being ; and yunli and ttrtlci for* the indefinite : britoyai~il, it is hot ; rabag 
yard, i t  is cold ; seirtadd, 1 go ; jorntadd, 1 eat!. 

The irupel.fect of trr~rlsitive be~bs  adtls to the root ldiii, ZitIiU, la; 
that of intransitive verbs  add^ lend aud yanil : senleiad, I was aoing ; 
dohdhiI, I was remaiuing ; dukmdlidid, wax speaking ; ovdldin, u - n ~  
giving. 
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The perfect adds to the root the following tense chamcteristica : 
ti, kedd, ked, l e a ,  ya, yanri, knn, kana : jornkedli, I have eaten ; vg'ukand, 
I have oome ; eenyand, have gone ; dukmiyanll, have been called. 

The fntnre adds ell, y l l  or yn and in some wordn nil : smell, I 
shall go ; dukmiiyll, shall speak ; mgeytt, shall call ; rrieU, shall beat. 

With regard to the fntnre tense i t  mnst be observed, that  the b u r  
will never employ the present, as is done in English, when in reality the 
future is meant ; for example " Can you do this ? " or I' Do yon know 
this ? " mnst be rendered by using the fntnre tense : Nihi kameyii ? 
Nihi tnan i  P I' I go home this year. " Neii m8s r6 61% tB sentiair), lit. 
this  gear in house to I will go. 

20. On participles. 

The adverbial participle adds ri! to the  root of the verb : nyiie ri! 
godyana, he died drinking, in the act of drinking. 

In  the  present participle the stem is repeated and then tB is added : 
jomjomti!, eating ; nyel nyel ta, seeing. 

The pset perfect participle adds kan and ti? to the root : jmkante,  
having eaten; also Zen, e.g., senkn te jotnell, having gone, I will, etrt ; 
vejkant~, having come. 

The conjunctive participle adds ked ti! and te to the root of tlre verb : 
jomked tg after having eaten ; nyelte, after having seen. 

21. On the injinitive and conditional. 
The infinitive adds ta'd to tlre root of the  verb : nyutcr'ii, to drink ; 

dtupta'll, to si t ;  nyebta'ci, to see ; jomtu'a, to eat. 
The conditional adds ri! together with the particle G% which is 

similar to the Hindi " t~," e.p., iga sen r a 6  b&eyi, if I go, i t  will be , 
well;  huni vejti r&- neli!yll, if he had oome, h e  wonld have seen ; 
{z] rziredo, i f  I beat ; buga kkii is' kame r8 d6-amU pairti yameii, if yon 
work well, you will receive money; te also is used for the condi- 
tional, e.g., amd tudete i~ ragyi2, if I knew thee, I wonld have called 
thee lit. from knowing thee I shall call thee. 

22. On the passive voice. 

Little is to be errid with regard to the passive voice. For the pre- 
sent tense o i ~  or vd is added to the root: rilvatana, I am beaten. I n  
the  past tenee it irc r6vl9yana, I was beaten ; and in the future vb or 
goir i s  simply added to the root instead of ed in the active and neuter 
verb : riigd, I shall be beaten. 

23. General remarks. 
The noun of Rgency in formed by adding ae to the root, which 

ie repeated : jojamae, eater ; rzircae, beater. NOUIU are formed from 
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the verb by dropping the ending of the infinitive : dukmdta'd, to speak ; 
dukmd, speech ; jojnm, food, from jomta'a, to eat is an exception. 

In conjugation the pronominal termination of the subject is added 
to the inflectional ending of the verb, but this principle is not so uni- 
ve~.sally applied in the Asnr Dnkmii .ae for example in the bfundari 
language. 

24. Conjugation of the verb : r l ta 'a ,  to beat. 

Present tense : I beat or I Rm beating. 

Sing. 1. 
2. 
3. 

Dual. 1. 
1+2. 

2. 
, 3. 

Plnr. 1. 
1 +2. 

2. 
3. 

i g  &and or r l lannig 
a m  r l t n n a  or rtitanam 
huni rritand or rritanife 
alig rirtanll or riitandlig 
abag rritani2 or ~StanrTlag 
aban riitand or rltandban 
akig rOtana or r l tnndkig 
ald rtitand or rtitandh? 
obii riitnna or riitancibil 
a p d  rtitnr&a or riitanapi3 
hukti riitanii or riitancikti 

\ 

I am beating. 
thou ar t  beating. 
he, she, it is beating. 
we two are beating. 
I and yon two are beating. 
you two are beating. 
they two are beating. 
we are beating. 
we ~ n d  yon are beating. 
yon are beating. 
they are beating. 

25. Inlperfect tense : I beat or was beating. 

Sing. 1. i g  rulidia or riilidiaig I was beating. 
2. a m  rllidiri or rulidicim t l~ou wash beating. 
3. huni milidiii or rllidide he was beating. 

Dnsl. 1. alig rtilidici or riilidialig we two mere beating. 
1 +2. alag rulitlill or rilidilUg I and yon two were beating. 

2. aban rd id i i i  or nilidillban yon two were beating. 
3. akig nilidid or rirlididkig they two were beating. 

Plnr. 1. ali? rulidia or rJlidid15 we were beating. 
1 + 2. abJ rtilidiii or rulididbl we and you were beating. 

2. up8 stilidiB or rJlidifipl yon were beating. 
3. Aukti d i d i c i  or rrilidifikl they were beating. 

The imperfeot may be formed also with the auxiliary doh6tanii, ig  
rii doh6kedaig, etc. 

26. P a f w t  tense : I have beaten. 

Sing. 1. i g  rtikedd or rtikeddig I \lave beaten. 
2. a m  rlikedd or n i k e d d n ~  thou hwt beaten. 
3. huni  rukeda or zukedlie be has beaten. 

Dual. 1. alig riikedii or r ~ i k e d d l i ~  we two have beaten. 
1 $2 .  alag rlikeda or rtikeddlag I and you two have beaten. 

2. aban r i h d d  or rukedaban you two have beaten. 
3. akig rukedis 01. rukeddkig they two have beaten. 
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Plnr. 1. ale r h d d  or rriked- we have beaten. 
1 + 2. abi2 riikedu or rakedabl we and yon have beaten. 

2. a@ rickedil or riikedii.pe yon have beater]. 
3. huk2 t.iikedli or riikedlikil they have beaten. 

27. Future tense : I shall beat. 

Sing. 1. dg ~ i i e y a  or f leyaig I shall beat. 
2. a m  rileyci or ~ e y i i m  thon wilt beat. 
3. huni  raga or raeyae ' he will beat. 

Dnal. 1. alig riieyil or rCeydlig we two shall beat. 
1 + 2. alag rtieyri or Meydlig we and yon two sl~all  beat. 

2. aban rileyil or riieyuban yon two will beet. 
3. akig @ y i i  or riieyakiu they two will beat. 

Plnr. 1. a& r-a or rtieydlt? we shall beat. 
1 +2. abiZ rireyci or rtieyabii we and yon shall beat. 

2. a@ riieya or NeytipE yon will beat. 
3. hukti mieyd or rtieyakti they will beat. 

The past fntnre is formed with the help of the auxiliary cabta'd : 
y riicabe'aiq, I shall or will have beaten. 

28. Uonjugation of 

Sing. 1. dg rdrEd8 or riiri?doig 
2. a m  rtir€& or l.lir€&am 
3. huni  rjri?& or rtiri?&& 

Dnal. 1. d i g  ctirad6 or rrirEdBalig 
2. aban rlreda or riirEdiiaban 
3. ak in  rrS.rE& or r@rt?diTakig 

Plnr. 1. alZ rGrEdd or rlr€&a& 
2. apE rGrZd4 or rtirediiapi 
3. hukzi n i r ~ d 6  or rlraddkzi 

the conditional. 

if I beat. 
if thon beat. 
if he beat. 
if we two beat. 
if yon two beat. 
if they two beat. 
i f  we beat. 
if yon beat. 
if they beat. 

29. Uonjugation of Passive present : I arn beaten or being beaten. 

i g  rtiviitand or rzivatani¶ig I am beaten. 
a m  rrivdtand or rtiewZtanBm thon ar t  beaten. ' 

huni  riivata~rd or ruvntalzde he is beaten. 
ald rtiviltanri or rzivdltandb we are beaten, eto. 

Past : I was beaten. 

ig mivciyana or rzivciyanciig I was beaten. 
a m  riivdyanii or rrivdiyandim thon wast beaten. 
alig rtiviiyanil or rticayanUlig we two were beaten. 
a k  rtivr3yand or rGvdyandb we were beaten. 
hukii nivllyanri or rlriyancikti they were beakn. 
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Future : 'I shall be beaten. 

i g  rflgoli or   go big I shall be beaten. 
u2ig riigod or s9goiPlig we two uhall be beaten. 
alii rzigod or mig&l6 we shall be beaten. 

30. The potential. 

For the potential mood kU is added to the modified stem of the verb. 
Sing. i g  rziakd or ~iZekiiig I may beat. 

am rzi6kll or rtiekdrn thou mayst beat. 
huni r Q ~ k d  01. rtiikde he may beat. 

Dual. alig ~ f a k i i  01. ritdkalig we two may beat. 
aban rziakd or vziekiban yon two may beat. 
akig r 2 k d  or rzZki5kig they two may beat. 

Plur. ale rziaka or rii~kiZld we may beat. 
apl  riidk6 or rzii?kd~~E you may beat. 
RukJ r i i ~ k d  or r l ~ k d k z i  they may beat,. 

The verb tuainii, "knowing" is frequently nsed in the sense of a 
potentiel ; e.g., 

i g  senea tuainn I will be able to go ; 
i g  kaig eened tflaim3 I will be unable to go. 
Htcni dukmil klle tuainB he cannot speak Asnr. 

It is nsed also as a permiusive : 
i g  jrlj jom tlcnind, 1 cnn, i e., I am permitted to eat meat. 

31. The Imperative. 

The imperative is t l ~ e  same as in Mundlri, with this difference that 
for the sake of ellphony the imperative endings d and pa and kd are 
often preceded by the vowel e. 

Sing. 2. raenri! beat thou or a m  riismd. 
8. rlidkie may he beat. 

Dual. 2. rtiabtrn yon two beat. 
3. r z i ~ k a i g  may they two beat. 

Plur. 2. riiEpi3 or up6 ru6pE you b e ~ t .  
3. rzi~kakzi may they beet. 

C H A ~ E R  VII. NEGATIVES, COMPOUNDS,  CAUSAL^, ETC. 

32. Verbs wi th  the negative. 

Them are in the Aenr dnkmi three negatives which can be con- 
nected with any verb, viz., kd, not;  akki i ,  may not and al.6, do not. 

kUig rtieaig or i g  kii r*ig I will not beat. 
kdrn r z i ~ a m  or a m  kiS rriram thou will not best. 
M e  rciede or huni kU &cis he will not beat. 
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A26kuiv rai&ig or rZZq8 I may not beat. 
a&kam rtiitam or rfag6 thou mnyst not beat. 
ahkcie riitae or t5Zg6 11e may not beat. 
alona r1ia1nit do not b a t ,  (thon). 
&pa riigpa do not beat, (yon). 

kn ia often emplojerl in the sense of "not " i l l  connection with adjec- 
tives; e.g., kapar iM,  not good, i.e., bad, kU answers therefore our usual 
negative prefix un. 

33. Ezantples of oerbe combined with negatives. 

i g  knig jorntanaig I do not ent. 
a m  k8nrjo111 tanril~z thou dost not eat. 
npii kcipe jonzfnndpi? you do not eat. 
i g  kiiig smld 1 mill not go. 
iile kcile senh they mill not go. 
ape kape senii yon mill not go. 
al6kaig sena I may not go. 
al6Mkl  sen& they may not go. 
alom jomma do not eat. 
aldknhti jomeU do not let them eat. 
aBk& vejd do not let him como. 
alom senGBe do not let go. 

31. Agreeinent of the vmb with its object. 

The cnrions peculiarity of making the active verb to agree wit11 its 
object, found in the Kolurian languages, is also met with iu Asur ; for 
example : 

huni  kulkiple he sent me. 
huni  kulkednle& he sent thee. 
lrunf ku2kediii he sent him. 
i @  alom rtiigm- do not beat me. 
huni alom niiemi? do not beat him. 
a2ig rtikig pa bent then1 (two). 
hirni kulkedkfcie he sent thom. 
o u a i p e  give me. 
o r a k m ~  give us. 
dukmetanaig  I am saying to him. 
hung dtckmllkPtdncie lie says fo them. 

35. Compound cerbs. 
Compound verbs are frequently used in the h n r  dulimii; a noall 

being followed by the verb doh6tea, to be, to remain ; e.g. : 
ig hdBII dohdtad I am ill ; lit. I pain r e r n ~ i l ~  
hung h&u dvli6t(in& he is ill. 
J. I .  22 
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ig h8su dohllenis or doho'lenaig I was ill. 
am h&u doMlena or dohd1enai)b thou mast ill. 
alB hiisu akhdkedale me mere ill. 
huk4 hasa akhlkediikti they were ill. 
mget', hunger : raget'yanaiy I was hungry, poor ; lit. 1 

hunger was. 
rabag, cold : rabagtandl i t  is cold. 
lab, hot or heat, &h lanai3 I feel hot. 
ig m ~ e t  doho'eyaig I shall be hungry. 

There are many verbs combined with the word rziar, back; which 
is conjugated regularly. 

Sen nia yanaig I returned. 
apC sen rzwrpi? come ye back, return. 
hrtkti dzbkma 7-u'arkedZlkti they replied, answered. . 

36. Causal verbo 

are formed by the insertion of t l ~ e  particle ge betweon the root of the 
verb and its termination ; example : 

ig  drlcptnnlSi3 I am sitting. 
i~ drupg~tanaig I make to sit. 
nyuem?, drink ! 9,yiiyegeme make to drink ! 
jonzm8, eat ! jomgima feed ! 
nir~rna, run ! nireglrnt? cause to run ! 

Causals of course are formed also by different word8 : 
hukdylrne, hide ; intr. horogima, hido ; trans. gili$nd, sleep; 
intr. konyonemz, make to sleep ; rapufed, to break; intr. 
raputendema, break; trans. gigemi?, cut; trans. magBmC, make 
to cut. 

The completive is caW : Huni jorncab8yan~3, he has finished eating ; 
hukii rhbiikedirkii, they have ceased beating. 

37. Defective cerb's 

tanit " is only nsed as inflectional ending in the verb of the present 
tense, meaning 'l to be " " idund " to be, as a rule is likewise employed 
only in the present tense sing. and plur. It is often employed where we 
use the verb to have : ama ad& yaisd idanli ? have yon money ? lit. is 
there money with you ? 

ape cintin hor idanci how many men are you ? 
am& hoponku fdan2s have you children ? 

The verb nsed to make g d  for the want of the auxiliary verb to 
be ia dohdta'8, to remain ; which is aeed also in the present tense. 
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ig Aour dohdtanai~ I am an Asnr. 
ig hiisu AhdknU I was ill. 
ig rti dokkedd I maa bating. 

In fact it is with the help of dohdta'ci that those tenses may be 
made up in Asur which otherwise are wanting. 

38. The verb : not to be. 

The counterpart of idana ia kothoa and kana, not to be : ig Asur 
kunia, I am not an h u r .  Ktmia, not to be present : Saheb ktrnin, the 
Saheb is not preseht. K u d ,  will not be present. Amd had@ i d a d  
c i  k o d ,  hove yon oxen or not ? Orii re okoe idanii ci konoci? I s  there 
somebody a t  home or not ? Okoe kuaiU, there is nobody (man) 
present. I@ ad& paisa konii, 1 have no money; lit. with me there 
is no pice. 

CHAPTEE VIII. ADVER~S.  

39. Adverbs of time. 

elaian 
nahii 
nilw 
biirhig 
0WP hela 
tihi3 
hotii 

!lapa 
mrwig 
Mrsig 
71 es 
hon kabm 
k 7 g i  
orte 76 

auri 

just now. 
now. 
then. 
now-a-days. 
sometimes. 
to-day. 
yesterday. 
to-moll-ow. 
one day. 
two dnys. 
this year. 
last year. 
time. 
once, one time. 
not yet. 

40. Adverbs of place and naunraer. 

nena, nen& 
honhon ra 
nenete 
hhonda 
okoara, okoU ta 
hinad ra, Ic i t t~U 
sagig 
bekar ; kudaid 

here. 
beyond. 
from here. 
there, thither. 
where, whither. 
near. 
far. 
very ; very much. 
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n i ~ ~ t i ~ ,  nimin v8 

hina ra 
nuntun, numrrit 1.1 
nPi leka 1.3 
oko leks te 
thartkci 
rokt?, r o k ~  rold 

t l~is  many, much. 
namely. 
thus. 
in this mny. 
somehow, anyhow. 
well, exactly. 
quick1 y. 

4. Adcerbs of afirmation and negation. 

yes. 
no, not.. 
indeed, certainly. 
do not. 

42. Elliptical sewtences. 

Of these tho following may bo mentioned with the adverbs, riz., 
cW, come here ; dolii, come along ; itti, who knows. 

Citanii ci kkil ! What can be dono ! 
Citan ciliyard ? What or how do yon do ? 
jg'm 'ta r ig l~ t  hand. 
h g c i  ti3 ' left hand. 

The Asur can o~lly count up to fonr. 
m i d  one. 
ban'& two. 
p a  three. 
"Znrn four, 

which are used for all genders : p&i horkti, three men ; psa hrr~k&, 
three oxeu. 

For the rest tho Asur employe Hindi numerals ; for twenty kiiri is 
need : miad ktiri, one score. 

The Asur dukmB has only three oldinals, viz. : 
sidU first. 
r!U second. 
man Jt? third. 

For single Btag ; for both banna~ is used. 
#anam all. 
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marag ri3 
taiyom rt3 
ucrtbl ra  
kttrr ri?, of€ r€ 
adde, trila (uraog ) 
gati 
mini3 
tala r e  

Poetposilwn 5 .  

iri front, before. 
after, near. 
on, above. 
under, underueatll. 
witlr, by, along with. 
together, in company. 
inside. 
among. 

46. Conjunctions and Interjectiotu. 

ga, egk 
h i d  gC 
nihi ra'ati 

ci- kci 
ci--kmn 
niho 

for. 
therefore. 
for this reason. 
for that. 
therefore. 
when-then. 

or-not. 

then, thereupon. 
hed, or6 and. 
hed te and then, from then, there- 

upon. 
pden but. 
A t ?  even. 

o'e in addreesing, oh ; kd is added in calling or shouiing. deur rii oril 
~a abna bolti kd, do not enter the houee of the Asur. ju,  j u  j u  ! Go, be 
off ! kd, halloh ! 

CHAPTER X. THE ABUR D U K M ~  A KOLABIAN DIALECT. 

47.. Simihrity with Mfrddri  and Santhhli. 

A glance a t  the preceding pages will convillce the student of Kola- 
rian languages that in tlie b u r  Dukmi3 me have to deal with a Kolerian 
dialect pure and simple. 

The declination of the noun and pronoun, the conjugation of the 
verb, the dual number, the manner in which the verb is made to agree 
with the object, the similarity of the pronouns and numerals aa well aa 
of the poetpositions and co~ljunctions, all these characterize tlie Asur 
Dukmi3 aa a Kolarian Dialect. 

Moreover if I were to prove this fact by a Vocabulary, I might 
simply fake out four-fiftha of the Muprjiri or Santhiili v o c a b d a ~ .  Yet 
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there are differences between Asnr and other Kolarian languages, pecn- 
liarities, which it will be worth while to notice. 

43. Differences with Mugdfirt. 

Wherever a MunPZiri word begins with tlie consonnnt h, the Asur 
11ee v ; e.g. : 

Mnndlri : hiju, Asnr : vajtc coma 
,, h d t ~ ~ ,  , vatti village. 

The Asnr is fond of the y before vowels aa ngainst the Mnndki : 
Mundii~.i nel ; Asur nyel sec. 

,, nutzcm ; ,, nyumun name. 
,, nana ; 11 yam to seek, find. 

Other differences may be.seen from the following words :- 
Mwdari : k o n  ; Aanr : hopon child. 

,, hard; ,, her ~ R I I .  

,, kula ; ,, ktil tiger. 
,, dub; ,, d r l ~ p  sit. 
,, regz i ,, rarrget hunger. 
,, jilti ; ,, 9 flesh. 
, om; ,, ovat givc. 
,, gitil; ,, bitil sand. 
,, akb; ,, hukti they. 
,, ko; , I  kc plural coding iu arms. 
,, etkan; ,, ketkan bad, evil. 
,, n i ;  ,, hini this (man). 
,, net3 ; ,, huni that. 
11 llB; ,, nihi this. 
, nu; ,, waha now. 
,, t is ig; ,, tihig to-day. 
,, eta; ,, fit carth, field. 
,, h a n l l i ~  ; ,, hatig portion. 
,, ni?rl?, eiifi? ; ,, nEnC, hondd here, there. 
,, aqlea; ,, ad lose. 
, apio; ,, PSa three. 
,1 * ; ,, rere sow. 
,, calom ; ,, mulorn tail. 
, ,, biiver rope. 
,, atoti~ ; ,1 Mtum aunt (father's sister). 
,, ged cut ; ,, ged to slaughter, kill. 

The most st,riking difference between Mnndlri and Asur appears 
to be that the auxiliary verbs are different from each other ; for whilst 
the former haa meria to be, the latter has idana ; and for tho negative 
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" not to be " we find baitod and konols respectively, the latter being only 
found in the Mundtiri patois spoken i.onnd about Ranchi. Whilst 
Mngdtiri haa taikenci for w ~ e  or remained, the Asnr hea dohdlend. Even 
where words in Asnr seem to be identical with the corresponding 
MnndHri words, there is this difference between them that the Asnr 
uses them in a more general sense, than the &fund& does; e.g., ni is 
in Mngdtiri to play (beat) the dram, also to beat with a stick ; but 
in h n r  i t  means only to beat, fltrike; sari, to play ; but in Asnr i t  
means to rejoice. 

49. Dravidian wmdt in  the Aour Dtrkmd. 

There are doubtless words used in b u r  which are Dravidian ; 
however these may have been borrowed from the Orii6gs ; for example 
baiga; priest is the Orti6g tlaigB; Bde, to plant, is the K n m b  id ; eta, 
second, the K u r u b  e&tZS ; FtB, belly the  same as p6tZi; p'en, paheg 
and @ the emphatic affix are in both lailgnagee the same ; ega, igyd, 
mother, are apparently of the same origin ; cohnl), kiss conha, love, in 
K u r n E ;  mt8 ra, once in Asnr and mt one in K u m u  ; thauka, rigbt ; 
add4 place, also tGB, with 6to3, single. Some of these are met with 
also in Mnndiiri and it may be a disputable question whether these 
worde are Dravidian or Kolarian; e.g., add#, thaukd, co~=cmhn, egd. 

50. Genuine Asur ~orcb .  

There are many words in h n r  which I am unable to derive either 
from Mngdiiri clr KnruQ words, for example : 

h3.E husks ; hurzi unhnsked rice. 
krini harlot ; flnyan mercy, kindness. 
pUriZa good ; usad anger. 
lilai dietribute ; sodor arrive, perhaps the seter 

in MugdBri. 
dukmd speak ; iri conacience, wise (perhaps 
mind inside ; connected with the Kurd& 8m&, see.) 
baggi . for time, se~son ; dolr6 remain. 
kotig a little ; usrcl high. 
wdpd well, healthy ; lailai many. 
teg6t daughter ; roH# quickly. 
hi1 i uucle (mother's javm gather. 

brother) ; 
t q a m  son-in-law ; rod embrace. 
Mtd grand-father ; idand to be. 
huhi brother-in-law & iyad sister-in-law, etc. 
hed and ; barkig now-a-days. 
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jadau cloth ; n8a tl~ie year. 
Iiinud near ; mande third. 
numun thns ; sin'g to make merry, w11icl1 in 

Santhiil is to sing. 

Bir d6 rogblenB : bir geter, geter ! 
thanks bir rog6lena : bares buggi re. 
The gi'ltss ie burning : gmss knaok ! c r ~ c k  ! 
Well is the grass burning : in  spendid beauty. 

(One of the very few songe of the Aenrs.) 



An Inscripfiofa of fhe l i ~ n e  of Xap'bndra Dara of Orissa, from G&pii,athn-' 
p.ro.tr, District C?~lfnck.  ('IVifh nib Appel1rli.r on the laat nilrdrt 
Kings o j  0rissa.)-B?y BABU MOX B l o n ~ ~  CI~AKRAVARTI ,  hl.A., R.L., 
M.R..A.S. 

[Read April, 1898.1 

Tllis inscription comes from the village G6piniitllapura in Di~ t r ic t  
Cottack, Orinsa. The village is 13 miles N. E. of the torrn Kataka, and 
stands 011 the BiriipH branch of the river Mnhiinadi. Its position 
would be about 20' 31' Lat. and 86' 4' long. The inscription is on a 
stone slab attached to the eastern gate of a middle sized temple of 
Jsganaiithn. I t  commemorates the erection of thnt temple and of the 
comp~nion temple of Gnpdicir, where the cars used to bo driven to a t  the 
time of the great Rntha festival. Both the teniples now lie dilapidated, 
and t h s  car-festival is no longer held. 

The sto~le slab containing the inscription is nbout 3'3'' x 2'6" x 6". 
I edit the inscription from two inked eshmpages not very well done. 
The inscription is pecnliar a t  least in one respect. The language is 
Sanskrit, but the characters are Oriyti. As yet this nppenra to be the 
earliest known inscription of such a kind. 

To begin with, the chnracters generally resemble the modern Oliyii 
letters. Small differences are observable in ca, jn, dn, ta, dha, blltt, 
ra, In, ha, and y ~ ,  the differences being mainly in the termiunl loop. 
The letter* is still in Kutila type. The vowel marks do not differ. 
The conjunct consonall ts often differ, in several instrtnues approaching 
the modern Benpl i  wnjnncte, ench ae those of g ( in  q k n ,  gga), those 
of y (in sya, dya), those of v (in dhva). Tile letters are fairly legible, 
except in the middle and in some of the lower lines. They vary i l l  size, 
those in the first line being lf'x;", in the last line l :"~)",  and else- 
where varying from 4'' x :" to f" x :". The lines do ~ ~ o t  run straight: 
bnt in a slipshodly cnrved way. 

The orthography presents no great peculiarity. The halrrnta is 
generally conjnncted with the initial consonant of the next word (cf. 
1s. 6, 9 and 11) ; the guttural q is sometimes represented by anusvjim 

J. I. 23 
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( s a e a ,  r a e a  1. 8, bhakgi 1. 20), and sometimes by q (nihpagkah, 
pagka, 1. 4) ; the palatal ii is represented always by anusva1.a (cahcala 
1. 1, Kiilircihara 1. 17); the dental n is sometimes 'represented by 
anusviim (aa7ildindrh 1. 10); the avagralla is sometimes omitted 
knlc(')rpitfi 1. 6, ?1rusun~~6(')stu 1. 30. 

Tile inscription takes up t l~ir ty  lines. Thc language is of the later 
iu0ated style. Excepting the invocation and a sltort passage in line 
29, it is entirely in verse, 27 ~tanzns of various metres. I t  was com- 
posed by J&gali Kavi, and mas inscribed by one Vakakhya. 
verses show elegance and rhetorical skill. 

According to the inscription, the temple of Jngartiitha a t  Gapi- 
niithnpurrt wns built under the orders of Gapi~~iitha Afahapiitra, the 
niinister of the king Kapiliindw alias KapilGyvarn DGrn of Orissn. 
The inscription mentions GGpiniitha's genealogy as follo~-s :- 

priest of the king 
Kapil~ndrn (I. J l ) .  

I 
I 

Elder son, Niirilyana, 
1 

Younger Ron, 
R minister of the Gbpiniitha MahLpBtra, (1.13) 

mme king (1. 12). of tllo Hlr i ta  Kuln (1. 20) 
I 

Jiigali (1. 29), 
born of G6piniitha. 

The inscription mentions Kapilendra also as Kapileqvara (1. 17), 
and describes him as belonging to the solar litlo (I. 5) with the title 
Bhnunrtravara (1. 7). Knpil6ndrn is said to have defeated and caused 
terror ill the hearts of the kings of Karpiita, Kalavaraga, MSlava, 

and Dhilli (1. 7, cf. also lines 16 to 19). GGpir~iitha is described 
aa having assisted his master materially iu the various conquests and 
to have led at1 invasion illto MBlav6ndra's territory, crossing many 
hills (I. 19). 

The inscription is undrlted, but its tinie can be approximately 
ascertained. G6pin3tha's fntl~er and elder brother having previously 
served the same King, G6piniitlla must have taken service in the latter 
part of the king's reign. Then again the inroad to blltlava in line 19, 
verse 16, is appnrently identifiable with the invasion of the Orissa 

1 Laksmn~n XahipZtra, the donor's father is mentioned in another myi 
inscription a s  the "pur6hita " or priest of KflpilBqvnra DBva ; cf. my article, Joarn. 
As. SW. Beng., Vol. LXII, 1893, pp. 91-2. 



king into Bidar. This invwiori is timod by Ferishtah as 1461 A.D.' 
After that some time must have elapsed before the new temple WM 
erected. Henco the date of the inscript.ion might approximately be put 
a t  1465 A.D. 

The temple contains the images of Jagnnniitha, Balariima and 
Bhagavati Subhadra (1. 22, v. 19). It was eridorved with gardena, 
dancing girls, ornaments aud servants, &c., (1. 24, v. 21). A Gnqdioi 
temple was also built in accompaniment (1. 26, v. 23). 

1. 1. o m  namab Cri-Pnmgbttamiiya n 
Maulan cam( ii)cala-cidini tilakini bhil8 mnkhe hiisilii kanth8 
mauktika-miilini malayajaib pmty-aqgam = cil8pini 1 liastii- 
v ( b ) j ~  navanitini carap~y6h kri- 

1. 2. -@-radn = uarttini jiygc = chaipva-p~bhini cid-amalti GbpBqjpn- 
BlirJgini U [I] 
Samsh-iirnava-karpa-dhiiram = api tam bhnkt-irtha-samsgri- 
na~ir v a n d ~  Cri-Purng6ttamam tanu-bllrtiiril sari~kalpa-kalpa- 
dmmam 1 vcdiint-atham = udahara- 

1. 3. -nti khalu yam yen = iiktiilam bhiisat8 l~rgte yatra llrniyat~ padsm 
= api sviiyambhuvari~ d8hintirh n [2] 
Sady& piytiga-piit6 mannsi nayanrtg6b kima-cinti dnrante 
@nth kagwm vinmam janir =ajani s ~ t i  lav(b)dha- 

1. 4. -m = igtam yath8gtaril 1 pipi-ktipira-piram gatam = api pihrb 
dhvasta-v(b)andh-inuv(b)andhi (y8nii) = lbki tril6kl-nilaya- 

' manir = ayam nila-gail-iivatamsab 1 [3] 
NihgaqkaI$ paqka-magn-iikhila-dharani-tct- 

1. 5. -1-6ddl1iira-bhu-da1.a-simhab svacchandam Ml6ccha-vrndaxi~ prati 
jsgati Kal8r = iidya-bhig8 = pi Kalki I bhiisvad-varhq-iivat- 
arhaas = tri-jagad-adhipater = nila-$ail-idhinithasy = i i d ~ p d  = 
b - d i 3 q d  samaja- 

1. 6 .  -ni Kapil6ndr-iibhidhiin6 nafindrab M [$I 
Sadii-tulita-yat-tnla-puruga-diina-ktil~ = rpitan = triI6ka-vijay&- 
rj i t ir~ = kanaka-parvatan = sarvatab I viuidmm = animgg a p k  
diviqadag = ci1.ad.1 mkgitnm mila- 

1. 7. -uti ka~~ak-iical8 vijyinb = sya diinrt-bl11.amat 1 [5] 
garpiit-iij jhisa-sim11al) Kalavaraga-jay i Mllava-dhva&salil%- 
jamgh816 Gauc$a-mardi Bhramaravara-nrp6 dhvastn.Dhill f- 
ndra-garrah 1 mmgriim8 dra- 

1 Elpl~ir~sto~~o's History of India, Ed. 1871, Appendix, p. 755. 
s From two ink imp~wsrione. 



-!turn = 8nwh pratibhatasubhat* kgvalan = G vaIant6 pgtiril 
sysn = ngka-niiri-koca-kalaga-tqi-knqknm-Qk- [ ii Imga-&- 

gab I C61 
Yasy = iiccair = ~8ji-riiji-vika~a-khurapn~-~dgh~it~~kgau~i- 
pntha-priidnrbhiita-prabhiita- 

-kgiti-kapa-nikarair = lakgyaml@ prqiing 1 garjad-gambhira- 
bhGri-bhara-rava-vibbav-iikarpi-karnti vivnrna murciliih 
kgaupi-piil8h sapadi samabhavan = khnan-ant8 = py = anana  11 [7] 
Capde ka- 

-dapda-dtrpds sakrd = api sama* yasya salilsakta-kip@ saxit- 
vartte sampravfitii gatavati vilajam vairi-jiile knriile 1 vam(n)- 
dinHm krandiuingm 11aynna-ghar1a.ghan-8(6)tsdyam8nnir = 
amanair = dnrviirair = r8ri-viiraih pratipda-mudit6 

-bhinna-mndrah samndrab 1 [8] 
Tasy = iipta-haxhsab sa I l i  hari1sa-varpq~-li8t6b pur6dhii ma- 
khakyd-vatamsah I vidviin = HahiipBtra-knl-iivntamaah Qrl- 
Lalqmspb = bhiit = pmthita-prnqari~sah 11 [9] 
Mantri-gr6pi-gir6mani(pi)4. sn(su)ma~~asnb santH~~~-cint l -  

-magib pJpa-vriija-vig-angha-g&ru*-manih sad-rrtta-rakgP- 
mapi$I ,padm-6lliisa-vilba-vHsa1.n-manib pnt~-6 s sya N e -  
yap@ satr-iirambha-partiyan6 s jnni jarla-t~Spiiyrt Nargyapah 11 

1 [lo1 
Yasy = asid = anu- 

-j6 matab kqiti-bbnjiim pQrI-Qt5piniithb MahiipOtr@ piitra-jan- 
&ccaa-aika-l-asikt~h piitlam gunii~liim rnabat I pi-kintas = 
tanaynm krtiintarn=nmyay = ciut i in~a~im nltil-gnni riijiiuaI> 
sn~n-mantrignm vidur = rbmnm kii- 

-n@-ca kHntam ratZib 11 [I I] 
Rgj~ndriid = adl~ignmyn glidap ram-ccl~attriiqi citrHpy = asau 
dnrg@u prayategu giidaqa mitS8v = bid = a r ~ m  l18yakah 1 
va.(ba)n-dikytga ran8gn gbdap nrpiil~drb(mq = c=6?)pBharat = 
svtiminti 

var@ gacchati godqe sraynm = abliiin = mnntr-ind1.a 6kah 
pnnah u [ 121 
Many8 piirvam = ~piirvvn-kit-t.tir=ayrrkrvid-dvij-ahare piirthivau 
=kampy-iikalitti(t6) nut8(11*) pa(pr~.)t i -bl1n(bl1u)v6(vS)d8ro 

bhiid = BI~Jrgnvi~h I vi b)nr~di-krtya 11tuB- 
-nd~-a-mnpdalam=ayam yad(y6) = Ga(Ga) pinHtl~rr-ccl~nlirt=ssd~ah 

saxhprati mwb(ii)cat = iha vitaran sviim svam pratielh8m 
pnnab n [13 j 
KrtvJ saxhyati MiLlav-8ndrajayinam ~611-dhirriithnm tu yam 
Oau+andraeye nitiintam = Utkela-patha-plrssthiioa-rdh-&- 



-r+ I Qri-ghap+lidri-pay6-dllar-6pari-kk nirmiiya K&m- 
h i - h a r n h  siinandalh Kapi1B~var6 viharatij Ksrpii+r6je- 
qriyl1 [I41 
CB@-vrttir = iv = iitmaaab snvimalii 16k8 = dhikii kirttidii sthir- 
&pya-riti-vad = gnpa-ma- 

-pi-qrGgi = va vistiirini 1 sarh(sa)nmiirg-iinngatl ca santatir = iva 
priij8na santiipiniim santiip-~nmathanii krpiivad = amnnii kLHtii 
ca kh8Livali 4 [15] 
Garv-augham ( X u r j s r B n w  parihamti-trrriim = 4 qhilli- 
1 9 a r B n w  siindriim ta- 

-ndriim = avindat = kngapa-gatim = agiid = GCsu+bhtbni-mah- 
andfa4 1 bhfi-bllw-miilh karglkh pathi pathi milit& IT&- 

(ha*)s = 61langbya s8uii-niith~ PI-WpiniithB paribhara(va) t i  
crr t&xh Miilav-Bndraeye gn (?) tiim (?) 1 [16 J 
Priisaa- 

-m = Btsrh nayan-ibhiriimam vyadhatta Hiixltekul-lv(b)dhi- 
candrab I esiira-samsiira-gabhira - pagka- nibpgka- nibkriinty - 
avalamv(b)a-dapd~ 11 [ 173 
Jiy kt-prliida-cadii-mapi-mma-mmapsb p r l n h - s h s a k t a - b h h -  
(9)gi bhaxi(r~)ga-priigbhiira-vi(bi)mv(b)a-sphne 

-ghstita-vr(br)hat-manthani mnpdalikab I n t t i i n h  nyaata-mart. 
tib prathita-sd-amrta-priiptik-fith6 bhav-iiv(b)db8rngrrcj6 (P)- 
dmk(ii)cad-armmi pracaya-bhaya-bhnv6 = mantha-manthiina- 
dapdah 1 [18] 
R a m 6  $ri-Purng6ttama~h Bhagaratirn = asmin = Sn- 

-bhadr&xh tathii ratn-Hlam(g)kyti-riiji-riijita-tannm bhaktyh 
=yam=aathiipayat I bhaty=@iu6 tritay& nnvam tri-jagati- 
cintiimapinh t r a y h  priisii (ds*) ca samndgaks vinihihuh kim 
madilyamB pigtap 1 [19] 
Sanvarnpa-gmti-piipi-pii- 

-da-l~yd~yG Lairna-prabhii-manQal8 bhlvan-mapdala-earhnibh~ 
ma~i-lasat-tnlii-sar6j-hanab I s6 s yaxh hgra-kirih-knqdsla- 
d l i a d  mhskiu9-dhari sad5 dhyByh(ya$) svarpa-may-iikrtim 
pathi drs6r = nirmlti Niiriiyaq& 1 [20] 
Ud y iinii- 

-ni naviini miilya-vidhaly6 kartnm tri-kiil-lrccanam Lh6gPn 
svarp-pur6citiin = upacitiin riimiiq = ca hmbl~-f ipsmlb I nii~ia- 
ratna-vibllndapiini bahnqb vbiimsi bhi~ylmsy = n s ~ n  priiyaccl~at 
-pararntib\hin8 parijar16 da (?) 

- tuna kim svHmin8 (1 [21] 
Pakptvam tvayi yay-ayam dvija-patih pakp-6nnatng= c = iibha- 
vat Karhs-iir~ s sya samaata-viisanam-abhfit = khyiik ha m6 ca 
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dyph-I Drrjt;B I sminn = adlip-kdhikera-yngal~ kim8 gatib sam- 
prati = ty = iikhyiit = t& Garndab 

1. 26. kyt-Im(ii)jtrlir = aaan papha ( ?  ) pur6 vartaG 11 [22] 
Y8n = iikiri praslri-dy uti-rajata-gatam GCqqo-Sgiiram = f $6 
yasmin = Kailisa-vgsa-prapayam = adhigat6 = hanta depe s py = 
amugmin I yasya prlgbhiira-khapaa-sthala-vikala-nabh6- 

1. 27. -mandal-~jasra-I1i~~an-mHrtti(ta)nd8(pda)p = ca, pracapda-qrama- 
qamana-patnr = mmai~dnpii I bhiid = akhapdab 1 [23] 
Svidhygy-iblryLa-gl16aair = mukharita-gagant yajiia-yep-iivali- 
b l~ i r  = bhiiyah s&gGbhamGn8 dvija-vara-gahan8 pbhan8 qiiaane 
s smi- 

1. 28. -nl Lvairam ca pmp:lm(ii)cam Naraka-ripur = ayam Kimapilah 
Subhadrii gram-egasy = iipa~.Bgiim = api bhavatu sad; maggala 
g6-jaliya r [24] 
Pralllgd-Oddhava-P8rthinG bhakt8niim viraha-vyathim I 
tyajito G6pinitl l~na pundarika-vilacanah 11 [25] 

1. 29. Mimiimsakaaya nigam-in&-vicira-pira-samcirin6 s sya kavi- 
pap~Jita-G6pinitllit I jiitasya JLgali-kav6 raman-bktir = ~ g i i  
harg-bnnatim sumanash  sarasam tan6tu 11 a 11 [26] 
Cubham = aatu II VamkhyBna likhittrm I 

1. 30. Cri-G6pinithab prasailn6 = stn siddhid6 bhakta-vatsalnb 1 Guna- 
ratn-skarah qrimin = mpil6ndra-hrdi-sthitah n 

Abstract of contentr. 

The inscription begins with a salutation to God Purup6ttama. Verses 
1 to 3 invoke His blessings. By order of the God enthroned on the blue 
hill ( i . e . ,  Jaga,nnLtlia), the king named Kapiltil~dra appeared in the Odra 
kingdom rrs an ornament of the solar line (v. 4). His constant gifts a t  
the sacred places tempted even the gods to come down (v. 5). The king, 
surnamed Bhramaravara, conquered Karn ip ,  Kalavnraga (Kulbargg), 
Maleva and Gauda, and destroyod the pride of the Delbi king (v. 6). 
His march was indicnted by the huge dust raised by the hoofs of 
his high l~orses, and the loud souuda of his bugles frightelled the other 
kings nnd made them fly to forests (v. 7). Tlie arrows of his bow 
put to death his enemies, the tears of whose imprisoned ladies removed 
the land-barrier of the sea (v .  8). He had afaithful priest named 
Lakpmnpa Mal~iipiitra, an orna~nent of the Mnhipatra Knls ( v .  9). Lakg- 
mane's son was Niil~&j)-ana, the head of the ministers (v. 10). Niirajaija's 
younger brother maa G6pinLtlla Mahiip%t.rn, who wns favoured by the king, 
and wan in possessiol~ of the best qualities (v. 11). He got from tho 
king sixteeu umbrellas, took sirtee11 forts, ilnpriso~ied ill war sixteen 



chiefs, and after sixteen years became the chief minister (v. 12). 
Methinks Paraguriima in the guise of G6piniitha conquered anew the 
circle of kings, but unlike his previous act, replaced each king in hie 
territory (v. 13). Having mnde him the Commander-in-Cl~ief, him who 
defeated the Malava king, and who stood as a bar to the inroad of tlte 
Gauds king, t.he monarch Kapil~gvt~rrt enjoyed the 91.i of Karnstn, 
levied taxes over the Khanda hill, and carried tile Kiiiici city by force 
(v. 14). He (G6pillBtha) dug tanks by the side of roads, clear watered, 
well-known, calm, wide and cool (v. 15). The Commander-iu-Chief 
G6piniitha having crossed the terrible mou~rtains on tlie may, and having 
conquered thc Miilava king, the Gurjara king gave up his pride, the Dellli 
king felt dejected, and tlie Gauda king turned mean like a pvara  (v. 16). 
The moon of the Hirita line (Qopin8tha) erected this fine temple 
as a sbff for deliverance from the mires of this nnsnbstantial world 
(v. 17). The temple is the highest with the solar mandula as its finials, 
and serves as a staff for churning nectar (the meaning not clear throngh- 
out) (v. 18). In  t l ~ i s  temple he placed Rtima (Bnlarama), Purueattama 
(JagannHtha), and Bhagavati Subhadrii, fully ornamented (v. 19). The 
Ngriiya~a mas made as described in the dkylina (hymn)-then follows a 
description of his ornaments (v. 20). For garlands new gardens, bfiguo 
fit for heaven, maidens (charming) as Rambhii, many jewelled ornaments, 
ample dresses, he gave to the deities-what more shall be said about the 
servants given ? (v. 21). " Oh Lord ! May this Garuda be your steed." 
On his (G~~ini i tha 's)  sayingthis as if Baruda himself stood in front with 
hands clasped and wings spread (meaning throughout not clear) (v. 22). 
By him was raised a Qngdicii temple, bright and silver white, where 
MahBdBva felt the delights of Kailiigrr mountain, and on wlio~e c l o ~ ~ d -  
dividing top the sun rested (v. 23). I n  this qiisaua resounding with 
Vedic teachings, decked with numerous sacrificial posts and crowded 
with high clms Brahmins, may Jagnnnatha, Bnlarama and SubhadrB 
bring good to the village 101-d, the residents, (the village) cattle and (its) 
water ! (v. 24). By consecrating this Vig~n ,  Gi5piniitlla removed pangs 
of separation from the hearts of devotees like Prahliida, Uddhava snd 
PgrtIla (i.e., Arjutlrt) (v. 25). May these charming verses of the 
Mim&snka Vaidiintikrt poet Jiignli, born of the poet and the learned 
Gapin&thn, illcrease the delight of the wise ! (v. 25) .  May it be good ! 
Written by Vakiikhya. May G6piniitha (i.e., Vishnn) beloved of 
Lakgmi, meditated by the King Kapil6ndra, fond of his devotees, ful- 
fillel. of desires, and like sea in qualities, may He be gracious (unto us) ! 
(Y. 27). 
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APPENDIX. 

Tae LAST HINDG KINGS OF ORISSA. 

111 the G6pinith~pu1.a Inscription tllo King Kapil611dra D B V ~  is  
descl*il)ed as of the solar line " bl~i~vad-vnmy-%vnt&~a(h*)." Vely 
little authentic is known about these kings of 01.issa. The time hns 
now come to throw light into this dark cl~apter; and to give some 
acconnt of them based on inscriptions snpplerne~~ted nt plrtcee by the 
MHda]i PBiiji and'other records. 

A. 8ORYA VA&FA DYNASTY. 

(1434-36 8.D.-1469-70 A.D.) 

Up to date the undermentioned nuthentic dates of this King-the 
founder of the Solar line-have been found 1 :- 

No. Dates. Reference~. 
1. 4th Aqka, Dhsnn New moon, L e f t  side Inscription No. 3 of the Jagan- 

( 0 .  Enndny =9thDecember, 1436 nitha temple [J.A.S.B., Vol. LXII, 1893, 
A.D. pp. 92-31. 

2. 4th Agka, Knmbhn ( P )  Qnkla The temple of MnkhnliggBgvnra nt Mnkha- 

(0.)  13, Moridny - 18th February, lig-m, Di~tr ic t  Gaiijam [Dr. Hnltzsch'n 
1437 A.D. Epigraphicnl Report for 1895-6, No. 141, 

p. 141. I am indebted to Dr. Hdtzsch 
for nn ink impression of this old Op'yi 
inscription. 

3. 4th Agka, Mithnna S n ~ k A n t i  Right ride Inecription No. 2 of the Bhn- 

(0.)  Knpa 1,  Tuesday -29th May, van8gvnra temple [J.A.S.R., Vol. LXII, pp. 
1437 A.D. 103-41. 

4. 19th Aqkn, Ta l i  Knpa 2, Snn- Eight side Tnscription No. 1 of the Bhn. 
(0.) day -2nd November, 1449 ~ 8 n ~ p v n m  temple [J.A.S.B., Vol. LXII, 

A.D. p. 10-31. 
N.B.-The prniminta  eoheme haa been used 

here, instead of the nsnal amlnta lloherne. 
6. 19th Agkn, M i i ~  New moon, e h t  side Inscription No. 2 of the Jamn. 

(0.) Sunday = 12th April, 1450 n i tha  temple [J.A.S.B., Vol. LXII, 1898, 
A .D. p. 993. 

6. Qnka 1373, Migha Qnkla 6, The Qri-Klrrnam temple (near Qikik5]a), 
(S. & T.) Thureday, Jovian year Preji-  20th pillar, east and north face inecription 

pnti = 27th January, 1453 [Dr. Hnltzsch's Epigraphioal Beport for 
A .D. 1896-6, p. 20, Nos. 317 and 818; a d  my 

Ms. tranecript]. 

1 0. Signifies Op'yi in Inngnage, 8. Barnhit ,  and T. Telngn. 



No. Dates. Heferonces. 
7. 25th Aqka, qakn 1377, Bhi- The Qri-Kimmam temple, 18th pillnr, west 

(T.) drnpndaj cnkla 3, Sntnrdny face inscription [Dr. Hnltzscll's Ep. Rep., 
~ 2 6 t h  Angnat, 1465 A.D. 1895-6, p. 20, No. 318; and my Ha.]. 

8. (Inks 1357, Bl~idrnpada moon- Copperplate inscriplion of the king Gina- 
eclipse (?), the yoar Yuvnn D6va of K6pda.vidn [Dr. Hnltzacl~, Irld. 

(5.) -Angnat (?), 1455 A.D. Ant., Vol. XX, p. 3911. 
9. lG1 A.D. ... Ferishta, 1.0. Elphinstone's History of Illdin, 

Appendix, p. 755 ; and Sewell's sketcl~ of 
the dynasties of Southern India, p. 23. 

10. 32nd (33rd) Aqkn, qnka 1982, The Q r i - K u r m h  temple, 18tli pillnr, west 

(T.) Jyegtha Vn 6 ( ?  7), Monday, fnce insoription [Dr. Hnltzsch's Ep. Rep,, 
the yearVikrnma=lZth May, 1896-6, p. 19, No. 284; nod my Als.]. 
1461 A.D. 

11. 35th (37th) Agkn, Mew Knnn4, Left side Insoription No. 6 of t l l ~  Jagnn- 
(0.) Wednosdny = W t l ~  April, l a 4  nLthn temple [J.A.S.B., Vol. LXII, pp. 

A.D. 95-01, 

12. Circa 1465 A.1). ... Tho present it~scription of the GGpinitha- 
(S.) pnm templo. 

13. l l s t  Aglin, Dl~auu Qukln 7, Left uide l~lscription No. 4 of the Jognn- 
(0.) Snnrlny =14tli December, niithn temple [J.A.S.B., Vol. LXII, pp. 

1406 A.D. 99-11. 

From the A X J ~ R  inscriptions, Knpilepvnr~'~ accessio~i year can be, 
ascei.tained a8 foilow8 :- 

4th Agka or 3rd year ~143G-7 A.U. 
19th Aqka or l6tl1 year ~ 1 4 9 - 5 0  A.D. 
25t11 Aqka or 2lst  year = I 4 5 6 5  A.D. 
33rd Bgka or 27th year = 1460-61 A.1). 
37th Aqka 01. 30th year -14634  A.D. 
41st Aqkn or 33rd year =1466-7 A.D. . 

The 2nd Arjkn or 1st year = I 4 3 6 5  A.I).  

Accordir~g to Arjkn calculatiolrs, the h a t  Agkn of Knl~il~qvai-a and 
the second &ka of liis successor PurngBttama shoultl f11ll in the same 
year. Hence Kapil~pvara's death took place i l l  1469-70 A.U.1 

Narasimha D ~ v a  IV. of the Qagga dynasty was ~.eigliing ill 1397 
A.D. [J.A.S.B., Vol. LXIV, 1895, p. 1331. The thirty-seven years illter- 
vening between this date and the accession of Kapil3vara D6vn in 14&5 

1 According to the Midali Piiiji or the  9hmnicles of the temple of Jagan. 
niitha, the king ascended the throno nt Camp Krttivisa (BhnvanBqvara) on Wednes- 
day, Kakad 2, Qn 4 ;  and died on the banks of the mnn-VBnyti river (the 
Kypni) on Panw Kr. 3, Tueaday. Neither of the dates comes out oorreot with the 
week day mentioned. 

J .  I. 24 
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A.D. are a t  present. epigraphicrtlly blank'. If the Miidnlii Piifiji is to be 
believed, Kapil8gvara succeeded a Blriinu DGra, whose name (~urnnme ?) 
was, according to one version, Akata-Abatii, arld according to allother, 
Matta (drunk). Among the later Gaqgas, the usual succession wns a 
Narasbkha D6va followed by a Bhiinu DGva and so ott. The thirt j-  
seven years it~tervening will allow either of only one Bhiinu DBva nfter 
Nalasimha D B V ~  lV, or of one Bhann D6va follorved by a Narasiml~rr 
D ~ v a ,  and then a second Bl~iinu D~vrt. Looking to the rather sltort period, 
and the average long reigns of the Eastern Gaqga Kings, the firat 
supposition of only one Bhiinn DBva appears more pl*obable. 

Tlie acoonnts given in the Miidn!ii PBGji show tltat Kapil~qvnrn got 
to the throne probnbly with the aid of tile Bahmani king (Ahmad 
Shii11 I.). The presetlt inscriptiort gives him an alias, KapilBndm, and a 
title Bhramaravara. GinndBva's Copper-plate inscription spealrs of his 
capital being a t  Kataka on tltc bank of the river Mnhiinadi. He n.as 
evidently a porverful King, nnd extended his dominioli from tlie bank of 
the Ganges on tho north to that of the Kr~ni i  on the soutl~. His wlrolo 
reign was spent in warrittg wit11 the Hindu Kings of Vijnyanagara, or with 
the Mahornedan Kings of the Ballmani dynasty, or in suppressing i t~ter- 
nal revolts. The Madall Piiiiji mentions that he had numerous sons, 
among whom PurugUtt~ma Dma was one, but not tlie eldest. 

(1169-70 A.D.-1496-97 A.D.) 

The following give all the reliable dates as yet known of this king :- 
KO. Dntes. Reforencee. 

1. 2nd Agko, M6la Qu 12,l'l1urs- Left side No. 2 Insc"ptions of the 
I (0.) day cl2t.h April, 1470 A.D. Rigllt side So. 1 

Jn~mnniltha temple [J.A.S.B., Vol LXII, 
1893, pp. 01-2, 98.1 

2. 3rd Aglia, Oikn 1392, Aqvijrr Tho Qri-Kitrmnm tomple, 49th pillar, north 
(T.) Quddl~a prntipnd, 'l'uesdny = foco [Dr. IIultzsch'a Epigrnphical Beport 

25th September, 1470 A.D. for 1895-6, No. 365, p. 231. 
3. 3rd Agka Mirgnqirn Ky. 13, Left aide Irlscription No. l of the Jogan- 

(0.) 11uesdny=28th November, n i t h s  temple [J.A.S.B., Vol. LXII, pp. 
1470 A.D. 00-11. 

4. (jakn 1393, year Khara, Cnitra The Qrl-Kiirmam temple, 49th pillar, r e s t  

(T.) Va (? Qn), Adivira (Snndny) and south faues [Dr. Hnltzsch'n Ep. Rep., 
= 31st Ainrch, 1471 A.D. 1895-6, No. 306, p. 231. 

(if I'a be Qtr).  

There is an  inscription of probrrbly thia King in the Qri-Kiirrnaxh temple (11th 
pillar, east fare) which pnrports to be dated in 1324 qako or 1402-8 A.D. (No. 299, 
Dr. Hnltzscli's Ep. Rep. 1895-6, p. 20). lint I lrnve not got the week day and the 
oorrect figures yet. Hence it is not tgkeu into coueide~atioo. 



No. Dates. References. 
6. 1471 AD. Ferishta, Lo., Elphinstone'e Hist. of Ind. 

(1889 ed.), Appendix p. 756; and Sewell'e 
sketch of 8. Indian dynaeties, p. 23. 

6. 7th (4th) Agka, Qaka 1383, The Qri-Kiirmam temple, 2nd pillar, north 
(T.) Aeiyha Qu 2, Thursday, the nnd weat face [Dr. Bnltzsch's Ep. Rep., 

Jovian year Kham 20th 1895-6, p. 19, No. 274 ; and my Ms.]. 
June, 1472 8.1). 

6. 7. 1477 A.D. Feriehta, 1.0. Mphin., App. p. 756; and 
Sewella' eketch, p. 23. 

8. 16th (17th) Agkn, MGga, Di 10 My reading of the OriyP Copper-plate grant 
(0.) ( l l ) ,  new moot), Monday, to the Bal~~sore Bhuiiyb [Ind. Ant., Vol. 

eolar eclipse = 7th April, 1483 I, p. 3651. Tho originnl reading seams 
A.D. to have been wrong, but Prof. Kielhorn 

has nrrived at  the wrreot English eqni- 
valent in Ind. Ant., Vol. XXII, p. 108. 

9. l%lr Aqka, Sihhn Qn 8, Thnrs- Itight side Inscription No. 4 of the Jagan- 
(0.) day - 18th April, 1486 A.D. nitha temple [J.A.S.B., Vol. LXII, 1893, 

p. 100-11. 
10. gaka 1411, the Jovinn year A KO+-Vipu Inscription [dewell's sketch 

(T.) Kilaka = 1488-89 A.D. sonth, dyn., p. 481. The Qaka year current 
was apparerltly nsed. 

11. 06th Agira, Vi$i (Vrg~r) Sag- gri.Kiirm& templo, lat pillnr (of Nos. 272 
(0.) krinti, S)u 8, Thursday = 27th and 273), not roported in Ep. Rep. for 

May, 1490 A.D. 1895-6. I am indebted to Dr. Hnltrmh's 
for two ink impremione of this inecription. 

12. g a k ~  1417, the Jovinn year The gri-Knrmam temple, 4lst pillar, north 
(T.J Bik+aeo, 3211d ( ?  33rd) Agka, face insoription [Llr. Hultzsoh's Ep. Rep., 

Kirttika gnddha 13, Manda- 1895-6, p. 202, No. 3471. 
r i ra  (Satofday) - 31st Octo- 
ber, 1405 A.D. 

Witlr the  help of t h e  Aqka inscriptions tile precise year  of Puru- 
gfittama Deva's ncccssion can bo found out.  Tile Aqka dates  are 

2nd Agka or 1st  year  = 1469-70 A.D. 
3rd Aqkn, o r  2nd year  = 1470-71 A.D. 
4th Aijkrc or 3 r d  year =1471-2 A.D. 

17th Agka o r  14th gear ~ 1 4 8 2 - 3  A.D. 
19 th  Agka o r  16th year  =1484-5 A.D. 
25tl1 Agkrr o r  2 1 ~ t  yenr = 1469-90 A.U. 
3211d A ~ j k a  01. 26th gear  =1494-5 A.U. 

.*, T h e  1 ~ t  year  wns 1469-70 A.D. 

From his  sncces~or 's  Agke  dates. the t ime of Pnruf$8ttama's dea th  

can be deduced. It took placu i n  J496-97 A . U .  
On tlto dent11 of Knl1il6gvrlm Divr~ ,  his  Aons foufi l~t  wit11 one anotller 

for  tbe t l lro~le. Ultim:rtely Purun6ttama secured it-\vith t h e  llelp of t h e  

Bahmani  k ing  M u ~ m m a d  S11ah 11. F o r  t l ~ i s  aid, Ile had to cede to t h e  
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Babmani  kin^ tlie southern-most districts of K6ndapalli and Riija- 
mah~ndri. l~crishtxcirllshim "Amber Rai" which is apparently a cormp- 
tion of t l ~ e  title "l3llrnmat~avara RBya"-a title still given in Orissa to a 
pritlce, not ir11vi~ys the eldest one. Later on, the Orissa king appeam to have 
repeuted of tile bargain, and to have attempted a conquest of the ceded 
districts. This led to an expedition into Oiissa in 1477 A.D. by the 
Bahmani king 3iuhammad, which Ferishta reports as having been snc- 
cessful. Anyhow these districts passed ultimately itito tho hands of 
the Orissn king, as tile K6nda-Vidn inscription of 1488-9 A.D. shows. 

The king also waged war with Vidyiinagara (or as the Mahomedans 
put it Vijayanngnr). Caitanya-carit-am~tn, the well-known biography 
of the p e n t  Uengnl Vaigiiavite prencller, C~itnnya, says that the King 
Purugbttamn D~vnconqneredVidy6nagara, and thence bl-ought a jewelled 
oi?n&ana (throt~e) ahicll he preeented to Jaganniitha, and also the image 
of Sakai-g8paicl m11icl1 he kept in his capital a t  Kataka (gait. car. 
iintr., Madl~ja  Kllayan, 5th Paricch~da). The first Vidyiinagara dynasty 
was then tottering on its throue, and was shortly after replaced by the 
second dynasty. 

The few details given in the Miidaja Piiiiji are mainly taken up in 
describing an expedit~on of this King into Kiiiici. If there be any truth 
in it, then i t  is likely connected with the raid of the Bahmani king 
Muhnmmad Shah IT, who in 1477-8 A.D. made a dash towards Coojee- 
veram, and returned with an immense booty. Pnrugbttama Dgva might 
have joined the said king as an ally. 

According t o  the Miidala Pgfiji this king erected the Bh6gil- 
rllagdnpa (refectory hall) oE Jagannatl~a temple ill his 7th Agka (1473-4 
A.D.) ; and i n  his 9th Aijka (1475-6 A..D.) he built t h e  inner wall and 
the cooking rooms of that temple. 

( 1496-97- 3153940 A.D.) 

The following dates of this King are known as yet :- 
NO. Data. Itererences. 

1. 4th Aqku, KakyE QII 10, Wed- Left side Illscription No. 6 of the Jaqun- 
(0.) nesday - 17th Jnly, 1499 A.D. nitlla temple [J.A.S.B., Vol. LXIT, 1893, 

pp. 96-71, 
2. 6th Aqka, Dhann 3 (?) Kr. (?), Left side InscriptionNo.7 of the Jngnnnitllu 

(0.) Monday - ?  December, 1600 temple [J.A.S.B., Vol. LXII, 1893, p. 971. 
A.D. 

3. Qaka 1426, the Joviun year The qri-Kiirmaxh temple, 4lst pillar, north 
(T.) RndhiagErin, Kirttiku face [Dr. Hnltzsch's Ep Rep., 1895-6, 

qnddha Pumami, Friday p. 22, No. 3461. 
1603 A.D., (?) 3rd November. 



No. Dates. References. 
4. 1509-10 A.D. (17th Agka of Mahomedan historians, 1.c. Hunter's History 

the Miidali Piiiji). of Orisss, Vol. 11, pp. 9-10, and App. 
VIII, p. 193. 

5. 1610 A.D. (February and Caitanya-carit-imyta, beginning of the 7th 
March). paricchgda, Mndhyama Khogdn; Caitanya- 

maygala, Antya Khagdn, 2nd and 3rd 
Adhylya. 

6. 1611 AD., Ratha festivnl. Cait.-car.-itny., Madhyn Khagda, 14th 
parioohZida ; cj. Cait. map, Antya Khagda, 
6th Adhyiya. 

7. Caka 1436 = 1514-5 A.D. Two Inscriptions at Udnyngiri [Sewell's 
sketch of the southern dynasties, p. 68, 
note 41. 

8. 1516-6 A.D. An Inscription in the Varadarijn-svEmi 
temple nt Conjeveram [Chingleput Dis- 
trict Mnnnnl, pp. 436-6, I.c., Sewell's 
sketch sooth. dyn., p. 119 and p. 48 note 4). 

9. ? 1619-20 A.D. Cad.-car.-imy., Antya Khagdn, 9th paric- 
/ ohsda. 

10. 1628 A.D. Fcrishb, l.c., Elphinstone's Hist. Ind., 
(32nd Agka of Dlidnli PiBji) App., p. 760; Hunter's IIist. Orissa, Vol. 

11, App. VIII, p. 193. 

P ~ ~ a t i p r i  Rndra's accession year falls i n  1 4 9 6 9 7 ,  as calculated from 

his only relinble A~jkn, date  i l l  the Jngannlt l rn temple. T h e  t ime  of 
his  dea th  is uncol-tnin. According to MHdn!l Piiiiji he  was succeeded 

first 6y l~is son Kii lu- l  D B V ~  who reigned for  a year  and five months, a n d  

then by another  of his  sorls Kakharu-5  DBVR W?IO ruled for  only t l ~ r e e  
months. They  were killed, one af tor  t h e  other, by the i r  minister 
G6vinda Vidyadhara. T h e  lat ter  then usurped t>lle thl*one, and  
founded t h e  small dynasty known as the Bhoi. One inscription of 

Gfivilrda Dijva is  k t ~ o w n  i n  the  temple of Jaganniitlla. It is dated 4th 
Aqka, B i c h l  Cukla Trtiyk, TuesdnyIor30th October, 1543 A.D. [J.A.S.B., 
Vol. LXII, 189:!, pp. 101-21. From this i t  is  deducible t h a t  Gavinda 

DBva began to reign ill 154142 A.D. So t h a t  if t l le MiidnIH Piiiji's 
dates  a s  regards Kakhiirn-S and Kiln-ii  Devns be accepted, P r a t z p a  Rud- 

ra's last  year would fall  i n  1 5 3 9 4  A.D. According to n tradition noticed 
i n  t h e  Jngannatha-ccrrit-am.rIu, a n  OriyL biopmphy of Jagnnni thn  D i s a  
-a disciple of Caitanyn and the f o u ~ ~ d e r  of t h e  Atibnrn subsect of V a i p  

w v a s  i n  Orissn-Pratipn R u d r a  survived Caitnnya. The  lat ter  died, 
according to his hiograpl~ies, i n  1455 p k ~ ,  or 1533-4 A.D. S o  tllen 
Prctt&pa Rndrn might  have been reigning at least i l l  1535 A.L)., a n d  

there i s  nothing improbnble i n  his reigning u p  to 1539-40 A.1). 
It was e st i r r ing timc. I n  t h e  nort,h in  Bengal,  Husain S h i h  had 

been consolidating his  kingdom ; in  tlle south the Vidyiinagara n ~ o n a r c l r ~  
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was rising again under Narasa of the 2nd dynasty; and a few years 
later Qutb Shiih, general of the Bahmarli king, founded the king- 
dom of GblkijndL Pratiipa Rudra, after he had been on the throne for 
nbout 6 or 6 years, became ellgaged in a mar with Narasa. Madalii 
Piiiji snyu tl~;rt 110 conquered the king; but two Vidyiuagara copper- 
plates, one of Acyuta m y a  and the other of Sadiqiva Rtiya, speak of 
Narnsa couqne~-ing tho Qajapati ruler.1 In  1509 A.D Ismiiil Ghtizi 
(named Surastliiina in M. Pliiji), a general of the B e n p l  Nawab, made 
R d:~sh illto Orissa, ravaged tlie country, sacked Puri town and destroyed 
11 nnmher of Hii~dn temples. PratHpa Rudra hurried from the south, and 
the Mahomeda~l general retreated. He  wns closely pursued and defeated 
on the bank of tho Ganges (M. Piifiji 1. The genernl took refnge in Fort 
MiudA~an (Snbdivision Jehn~~abad,  District Hooglily), and was besieged. 
But one oE t.he Raja's high officel.~, G6vinds VidySdhara, went over to 
tile enemy's side ; and 80  tlie Riijii had to mise the siege and to retire to 
Orissa. This mar and the destruction of the Hindu images have been 
mentiorled in several places in the Caitui~ya-maggala alias Bhiigavata, 
one of the earliest biographies of Caitanya the Bengal preacher (com- 
posed circii 1550-60 A.D.).a 

I t  was also a period of co~lxidernblo religious ferment. Vallabhii- 
caryt~ hnd begun liis religious preachings in the north ; and Caitanya 
began his religious wanderings in Bengal, Orissa a r ~ d  elsewhere. 
In  l!"'ebrunry 1510 AD., Caitanya came to Pnri and stopped for two 
months. At tllat time Pratiipn Rudra had gone to the sonth, 
niid mais figlitii~g with K r e ~ a  &ya who liad just then come to the 
tllrone of Vidyin~gara.  Wasdering in the south after a year Caitanyn 
came back to Puri. There a t  the time of the Ratha festival the king and 
tile preclclier met ; and aceording to the biograpliies, Pratipa Rndra was 
cotiverkd and became a devoted disciple. 

Several of the king's office1.s also becnme Caitanya's disciples, 
nmong whom the most prominent was Rimina~lda R I ~ ,  for some 
time governor of Riijamnh6udri. I t  is related in Ouitanya-carit-iinirtu 
(Antja Khapdn, 9th Paricchsda) that Rtimiinandn's brother G6pinatha 
BarajBnii, who was Ihe revenue officer in charge of MHljyltha Dagdapiita 
(at present the eastern part of Midnapur District) fell in arrear of 
a large revenue-two lakh Kahans of cowries, and was ordered by 
the king to be put to death. He mas however saved and reinstated by 
the mediation of Caitanya's disciples. 

1 Ep. Ind., Vol. 111, p. 152 ; Ep. Ind., Vol. IV,  p. 12, " Viry-ldagrarii Turu+kai 
Qajapati-nmatih c = i p i  jitvci tad-anyin. " 

4 Caitonya-maggab alias Bhigavata, Antyn Khandn, 2nd Adhyiya, pp. 772, 
779-80; 4th Adhyiyn, pp. 865,866. 



In  another Vaigprtvite work, JayHnandeYs Uaitanya-maggah, i t  is 
snid that Pratiipa Rudra consulted Cnitanya about invading Bengal. 
The preacher dissuaded him, pointing out that the war would be 
disastrous for Orissn [l.c. the Bengali Magazine Gri-pri-Vi(lptrpriya 
Patrikll, Khtt ik 1897, p. 4771. 

The latter part of P~.atiipa Rndra's reign seems to have been spent 
chiefly in the south. Knna Riiyn, the grentest k i ~ ~ g  of the Vidgiinn- 
gam second dynnsty, invaded the Gajspati territory in 15145 A.D., 
defeated Virabl~adra son of Plntgpa Rudrp, took prisoner Ibis uncle 
Tirumalappa Raya, and conquered all the tract sontl~ of the G6d8vari. 
The Vidyanagam generals also made incursio~ls ~~or t l~wards  up to Gan- 
jam ; and finally Pratiipa Rnd1.a 11ad to make a treaty and to give his 
dnughter in marriage to the victorious monnrch. 

I n  1522 A.D. Pratiipa R n d r ~  waged n long and desultory war with 
Qutb Shlh of G6lk6pd8. According to the Mkd~~jii Piiiiji neither ~ i d e  
glrined any decisive victory; but Ferisllto says that the Hindu king 
was defeated, and lost a pnrt of his territory. 

, IV. K%LU:~  D t v ~ .  
( ? 1539-40 A.D. - ? 154143 A.D. ) 

Pratiipa Rudra left several sons, and an ambitious and powerful 
minister, G6vinda Vidyiidllara. The eldest of the sons succeeded under 
the title Kiiln-ii DBva. No iuscription of this kiug is known. Accord- 
ing to the MBdaIB PBiiji be ruled for one yea& five months and three 
days. He was murdered by the minister. 

V. KAKH%BU-% Diivr. 
( P 1541-42 A.D.) 

Another son of PI-atiipa Rudra succeeded Kiln-8 D G V ~  nnder the 
above title. After a brief and disturbed rule of three months, he, too, 
was killcd by the all-powerful minister. GBvinda then had the remain- 
ing sons of Prattipa Rudra murdered, and ascended the throne under 
the title of Q6vinda Deva. He founded the small Bh&i (writer) dy- 
nasty, which with Tsligga Mukul~da Haricandann ruled up to the final 
Mahomedan conquest of Orissa in 1568 A.D. 

B. BHO-I DYNASTY. 
(4 K I N ~ S )  : 

GOVINDA Dfiv~. 
(154142 A.D.- 3 1549 A.D.) 

Only one inscription of this king is known : - 
4th A yka, BichiiCukla 3rd, Tuesday= Bight side Inscription No. 5 of the 

30th October, 154Y A.D. (Oriyii). Jaganniitha temple [J.A.S.B., 1 1893, pp. 101-21. 
.++ The fimt rear fell in 15$142 A.D. 
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According to one version of the M. Piiiiji he ruled seven yenrs ; 
nccording to another version 11 years and seven months. The shorter 
period is nccepted as being more probable. It is more consistent with the 
reigning years wllicll follow ; and as G~vindn Vidyidhnra was in high 
service in 1509 A.D., Ile could not be expected to reign long nfter 1541 
A. D. 111 Ibis 7th Aqka (1545-46 A. D.) lie is said to have waged war 
with tho ki~lg of G6lkapdii. While encamping i l l  the south, his sister's 
son Raglln Bhaiija Ch6priiya revolted in Orissa. The king hurried 
bnck, defeated the rebels who were being assisted 1)y Bengal nfaho- 
mednr~s, and drove them beyond the Ganges. 

11. C A K ~  PRAT~PA DEVA. 

( ? 1549 A.D.- ? 1557 A.D.) 

This son of G6villda Diiva succeeded. According to one version, 
lie ruled eight yenrs ; according to another, twelve yenrs and a half. 
The ~ l ~ o r t e r  period has been accepted. He  is ~epresellted as a bad 
killg, who oppressed the people. 

111. NARABTMHA RAYA JEN~. 

( ? 1557 A.D. ) 
According to Midal i  PHiiji he had just, ascended the throne of his 

fat.l~er, when Mnknnda Haricandana rebelled and murdered him. He 
mas on the throne for only one mouth and sixteen days. 

IV. RAQHUB~MA J i i ~ i .  

( ? 1557 A.D.- ? 1559-60 A.D.) 
The brother of the above succeeded. Mnkunda Haricandana 

continued to revolt-, defeated and imprisoned the king's chief minister 
Dnn&i Vidyiidharn, defeatod and imprisoned Raglln Bhniijrr Ch6wHye 
w)li~ hrtd invnded ngain from the Bengal side, and finally murdered the 
king, after n disturbed rule of one year, Reven monthu and fourteen 
dnya. 

C. TBLIWGB DYNASTY. 

?~UKUNDA DEvA, HABICANDANA. 
(1559-60 A.D.-1568 A.D.) 

The last independent Hindu King of Orissa :- 
The following may be ascribed to his reign :- 

1. A . H .  968- 1660 A.D. ... A silver coin of Jalil Shah, mint Jijpnr 
[Thomae' Chronicles of the Pathnn Kings 
of Delhi, p. 417;. 



2. A.H. 97-8-166666 A.D. ... Stewart's Historp of Bengnl, ed. 1847, pp, 
95-6 ; Hunter's History of Orisse, Vol. 11. 
p. 12. 

8. A.H. 976-1668 A.D. (10th Hunter's Hint. Orirsa, Vol. IT, page 10. 
Axjka of the M. Piiiji). note29, p. 81; Mr. Beames, J.A.S.B., Vol. 

LII, p. 288 note. 

Mukand~ D ~ v a  wna a T e l u ~ n  by birth. He got to the t l~rot~e by a 
succesmful revolt. The silver coin of Jalal Shah with the mint mark of 
Jsjpur shows that the Mnhomedan king of Ben@ assisted in 1560 
A.D. Raghu Bhaiija Ch6+ri%ya i l l  his invasion of Oriesa, and the coin 
was struck apparently when on the march to K ~ s k a .  Mukunda Dsva 
however defeated Raghn Bhaiija, and imprisoned him. In  15841-65 A.D. 
the Emperor A k b ~ r  seut an ambassador to Orissa, and entered into a 
treaty with the king. The latter in return sent an ambassador to 
Delhi. The treaty was intended as a check to the Bengal king Sulai- 
rn&n Karrargni. The latter, however, kept qniet, until he found Akbar 
fully ellgaged iu wars in the west. He then attacked the Orissa king 
who hnd come to the banks of the Ganges. Mnknnda D8va took refuge 
in Fort K6gaml and defended himself therein. Then the Bengal king 
detached a part, of his force, and sent them round to Orissa through 
Mayiirabhaiija a ~ l d  thence southwards by the KlsrrbLa river. This force 
under Illahabad K&liipahap began to ravage O~iesa, and defeated the 
king's deputy ; wl~ile one of the Opyii chiefs raised thestnndard of revolt. 
Hearing this the Orissa king hnr~ied south, fought with the rebels and 
wee killed. The rebel chief was in turn killed by the Mahomedane. 
Rsghn Bhaiija Ch6wriiye who was lying imp~.isoned, esctrped and at- 
tempted to take possession of the throne. After four months' fight 
with Kiil&pah&ya, he too was slain; and the Mehomedans took final 
posseseion of Orissa. Thie conqueet took place in 1568 A.D. 
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An Insrription of the time of Nayctpfila DEvn, from tlre Rrsv-ddrikll  
Temple at GayU.-By BABU MONYOHAN CHAKBAVARTI, M.A., B.L., 
M.R.A.S. 

[Read April, 1899.) 

This inscription is or1 a stone slab fixed in the right gateway of the 
Krbga-dviiriks temple in Gayii town. The preseut temple with its 
image of Kishenji was built 70 or 80 yeam ngo by a GayPwal Brahmin, 
Dfimadnr La1 Dh6kli. But i t  has been evidently set up  on an old site 
on which had stood a temple corltnini~rg imnges of gods Krena and 
AlahadGva. The inscription was first hro~lght to public notice by  
General Cunningham, atld a facsimile was printed in the Arcltoeological 
Sul-iey Report of India, Vol. 111, Plate XXXII. Dr. Rtijsndra LB1 
Mittra tried to decipher it, but did not succeed, (see the Proceed- 
ings of the Asiatic Society of Bengal, August 1879). I edit the text 
from two fairly good ink impressions taken by Babn Pararu~qvam 
Uayiil, Court of Wards' Head Clerk, Gaya. I have had also the 
advantage of consulting the original in cases of doubtful readings. 

The writing consists of 18  l i ~ l e ~  and covers a space of 2' 4" x 1' 0". 
Tlle letters are well cut, and where entire are legible. But in many 
lines the letters are more or less damaged, particularly in the 4th, and 
7th to 14th lines. The large numl)er of damaged letters has mused 
much difficulty in decipherment. In size the letters are &"x A". 
T h i  written characters are of the type kliomn as Kutila. The Miitriis 
(the top l~orizonhl lines) are in f ~ i l l  swing; the marks of medial vowele 
B and 8 are pendent from the top lines as in modern Bgngali and Oriyii ; 
and the conjunct coneonants including those of q and ii are carefully 
engraved.' 

The inscription is in Sar~skrit, and excepting the invocation a t  the 
beginning, is in verse throughout. The verses are twenty-one in number 
and are in various metres. The orthography slrows little peculiarity. 

1 These peooliaritiea I have observed also in another Qayi inscription of 
the time of Nayapila Diva ( Q i i - N n y a p i l a - & + a - a ~ t i  rijua-qriyari, bibhratnh 
1. 1 )  Thin inscription of 16 linen does not appear to have been pnbliehed yet. 
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The conjunct consonnnts are correctly given; the nasals g and ii are 
generally properly used ; with 9, g is used and not rmnsviira (as vagce 
for vamp? in lir~e 4, agqu for ahpu iu line 16); in line 12 one lupta z has 
been shown with ii (yathir tM s lagkiirab). 

The inscription ia a pra~tcsti (1. 17) describing the erection of a 
temple to Lord Janiirdana by a Gayii Brahmin named ViqvSditya. The 
dedicator was a MahB-dvija (1. 4), an euphemistic torm for a low clase 
Bral~min who assista ill the offering of p i y d ~ .  Hie genealogy is thus 
give11 :- 

ParitiSp (1.5, v. 5). 
I 

son 
gfLd.raka (L 6, v. 7). 

I 
Son 

ViqvSditya (1.8, v. 8).  
The pra~ast i  was composed by one Elahtrd6va, who was also a 

vzji-raidya or veterinary physician. The engraving was done by the 
artisan Satta-SiSmrr SOU of A d h i p a - 8 6 ~ .  

The historically valuable port,ion of the inscription is  to be fonr~d 
in the last verse. I t  states that the praqasti was written, while N a p -  
pa la  D6va mas reigning. The year is given a s  dap-paiica-snmkhp- 
san&vatsar8, which ordinarily would mean " in the year 510." But 
~lnless the year be referred to some unknown era (!ike H a q a  01. Cadi), 
the inscriptiou cannot by any means be referred to so early a date. It 
seem8 more reason able to tnke the expression as &pa and paiica, or the 
fLPteenth year of tlre king Nnyapiila Deva.1 

The Nayapiila Dsvn of the present inscription is  apparently identi- 
cal with the well known king of tha t  name belonging to the PBla 
d y ~ ~ ~ s t y  of Magadl~n, wlro mas the son of MahipEla, and ml~o has been 
mentioned irr seve~val inscrif)tions. Tlre epigraphical characters and the 
find-spot of the inscription do not allow of any other identification. T l ~ e  
time of this Naynpiila Dijve has not yet been precisely ascertained. An 
npproximate idea oE his time cnn, however, be deduced from the Tibetun - 
Chronicles compiled by Rai Caratcnndrn Diis B a h ~ d u r ,  in his article 
on "Indian Pandits in Tibet" (Journal of the Buddhist Text Society 
of Indin, Vol. I, pp. 7-31). Acaryn Dipaqkara $hi-Jiiiina alias A t i ~ t i  
was n contempora~~y of Nnyap%la D ~ v a ,  and Bu-Sto~i's C b s  hbyug 
gives the following relevnnt facts. Atigii was residing a t  Vajriisana 

1 In the other nnpnblislled innoription of Nayapilm DSva'n time. the yenr is 
distinotly given M flfteen " Sam ytti taras - aian paiia-darnme rijynrya somratsare" 
(1. 14). 



192 M. M. C b a k r a v a r t i - I m t  of NayapUla Dava. [No. 2, 

(Bbdh Gay&) when the king of the Karnya in the west invaded 
Magadha, and a war ensued between him and Nayapaa. Tlie invaders 
~acked several towns a t  first, but were ultimately defeated. Atit$ 
lnediated and succeeded in bringing about a treaty between the two 
kings (p. 9 note). Apparently some time before this he had been 
appointed by NayapBlai ae high priest of the Buddhist V i h h  a t  
Yikramagila (p. 9). Wl~en  he had been there for some time, the 
Tibetan king, Lha Lama Yea'ea hod, sent a deputation to India under 
Rgyk-tsen for inducing Ati* to come to Tibet, but the latter declined 
to go (p. 13). Shortly after, this king died in captivity, and waa suc- 
ceeded by his nephew, prince Ciin CBb. After a year (p. 15) the priuoe 
sent Niig-ts6 to Vikramagila again. In  that monastery Nig-ts6 stayed 
for three years (p. 23), and a t  length per~uaded Atirii to start for 
Tibet. Eu route while in Nepal, Atipii wrote an epistle to the kiug 
Nayapkla, named Vimaln-Ratna-Lekhana (pp. 26 and 31). At,igii lived 
iu Tibet for twelve yeam ("thirteen years " in another place), and died 
i n  1058 A.D. (p. 30). 

The above data enable us to arrive a t  the following dates :- 

1. Atipii died in 1053 A.1). 
2. He proceeded to Tibet in 1M2 A.D.8 

(twelve yeare) 
3. He met firet in 1039 A.D. 

(tl~ree years) 
4. The Tibetan king died in 1038 A.D. 

(one yew) 
6. Atipii met Rgyii-taan in ? 1036-7 A.D. 
6. He mediated between Nayaphla and 

the king of Karpya in ? 1035 A.D. 
7. He was appointed (by Nayapiila) 

high priest of Vikramspila ? 10'33 A.D. 
Apparently therefore the king Nayapiila Deva wae reigning in 

1033 A.D. His accession could not have taken place much fnrtller back, 
for according to the Siirniith inscription (111d. Ant., Vol. XIV, pp. 139- 
140), his father MabipHla was reigning in V.S. 1083 or 1026 A.D. 
Possibly the king of Karnya invaded Magadha expecting to have better 
success with a new, nlld therefore young and iuexperienced king. Con- 
sidering the va~ious f ~ b ,  the king Nayapila might be fairly assumed to 

1 Tile name of the king han been given in pp. Z and 11 en Mahipila, a p p  
rently by mistake. 

S In 1M2 A.D., the fnmons Atisha, a native of Bengal, who is known in Tibet 
u JOVO-rje or Jovo-rtiahe, also came there. " Bockhill's Life of Buddha, p. 227. 



have ascended the throne between 1030 and 1033 A.D. The fifteenth 
year takes na to 10U to 1047 A.D., or briefly, Circa 1045 A.D. 

Babn Garatcandm Die haa compiled his article chiefly from 
Bu-Ston's Cos hbyng (rin-taan). Bn-Ston was the principal diaciple of 
Ati@ (Rockhill, p. 227). Consequently his work might mainly be 
considered cor~t.ernporaneons, and therefore more reliable than TBrB- 
nhtha's or eimiltlr historical works, which appeared long after Atiqa's 
death. 

 TEXT.^ 

1. 1. Or% Namti BbapvaB V&ud~viiya u Ul~nidra-nilakamal-ikanr- 
kiiya-k8ntib svargp-ibhidma-mcim-dynti-pitavlab I n d b h l -  
yamiina iva caiicalayi ghananglid Vig~uh priyidvaja-varena 
yunaktu yngrnkn I [l u 

1. 2. Vyiinirmmiiya samasta-vastn-snkhin6 viprin prajlniim patir = 
ylim=adhyHsta iv=iitman=aiva parit6 miirtti-prapaiicam dadhat1 
nttnqgaib prad-abhmqnbhra-pcibhih aandhaib krt-iilaqkytir- 
mm~kga-dvaram = anarggcrlam ja- 

1. 3. -gati sii Qrlmad-ChyB giyat&! I [ 2n 1.8 VGd-ibhy~aa-pariiya- 
pa-dvija-gap-6dgiqn-dgra-piitha-kramid = nccair = nccarita- 
dhvani-vyatikarair = yatn-8vadhiiry8 girab I kiii = c = Sjasrita- 
hama-dhiima-patala-dhvBnt-Bvytan slmprataIh dharmm6 

1. 4. yatra mahi-bhayfd = iva Kaleb kiilasya samtigthat81 [ 311 1. 
Aty~drtair=guna-nayair-um-nila-padma-niphadma.sdmani 

- sa- snkyt=iibbimaq8 I nihiira-hBra-qarad-indu-vivn(bu)ddhe- 
knndkaand6hksnndmMaaai-dvija-r&ja-vag(m)@ 

1. 5. 1 [41(].4 AjBta-lakgma-dvija-raja-pkharab samantat+bhiiri- 
vibhiiti-bhiigapab I va(ba)bhiiva dhany6 giri-6ja-putrikspriy- 
6pamByab PariM+saxhE jakab 11 [ ~ I I ]  .6 Ananya-siimiinyadig. 
anta-mandim* tri-vargga-sarhsarggi-pp-L 

1. 6. grayai~jagat  I qarat-sudhii-dhiima-gnbhaati-tsskrtraib mman- 
tat6 yaaya y a @ b l ~ i ~ v r t a m  11 [~II]. Dvijs-vara-vinats 
nandana-niramya-gatikab samiiqrit6=lakgmyii I tasya t a d a n n  
tann-janmii mura-ripur=iva pdrako bhiitab 11 [711].6 

1. 7. D~-0dyBta-qarat-~ndh~-nidhi-sndl1ir-knnd-8bhirhma-cchavi-cch~- 
yaiq=cchannnm=abhad=yq6bhir=abhi& yaaya tri-laki-tala& I 
karpkair=iva piiritam malayaja-kgdair = iv = BlGpitai 
kgnvdha(bdha)-kgira-pay6dhi-tu1~ga-lahari-18hai~ = iv =BPI&- 

1 From the original and two ink 4 Metre Vaeantatilelri. 
impreaaions. Metm Vhqastha; and of the 

s Jletre Vaaantatilakii. next verse. 
8 Metre Qadiilrrikridita; and of 6 Metre Aryi. 

the next verse. 
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vitam 11 [8 1.1 Satyam dharmma-ant6 sthiratvam = tical8 
giimbl1iryamambh6-t~idhan v a ( b a ) h v - i i g c a r y ~ g u ~  matih sura- 
gnrau Mjrtsvitti bhasvati I etB santi gunlh prthak = param = 
ndaBcadbhir= jigigh-mair=VviqvSidityam=ajijanat=sutam =a- 

siiv = ebhih snmaataih gritam 11 [9 11 ]. Yas= tisp8ota-ka1xh 
andha-rlidhir = iv = iipiirnnah kal t in ih  ganair = yae = tuqg- 
iibhynday-&grit6 ravirziva prandha-pratisp-adayah I pratyantab 
karan-iibl~ivafichita-phal-ajasra-prad~na-~ribl~ib gligf6 

jaggama-kalpa-vrkga iva y6 jiitah samast-Brthiniim H 
[lo a]. P 6 r d ~ n d a - d v a y a - c a u d a - v i k r a m a - k q g - d i m -  
iidbhuta-krid-dnmiilita-vairi-vargga-vipa praudha-pratgp (?)- 
arngab I vary-lligu ya th=  iivdhi(bdhi)r = iipadi tathii pravya- 

kta-dbairya-kramah kiii = ca priiktta-sarvva-garvva-vimukhah 
sampatsv= andpiisv = api 1 [1111]. Criy = Hnya-vyiisagg6 
visadfia-sam8cira-vikal6 jan6 mady8n = 6va skhalanam = upa- 
hLai i  = ca b b ~ j a t e  I iyam sii gasys grih samucitcr-vi- 

lls-Bbhyndayini yath-iirthii s lagkerah snmadhika-jan-iinanda- 
vigayah u [I211 1.' Yasy = iikyttrima-medur-iig~ita-mahi- 
paryanta-samviisibhir = nrty-arambha-vijlmbhap-6ddt1ata-bhn- 
jair=ndgiyamiinii janaih I siinand-6tpnlakam vi- 
-miinam=asaktd=d6vair=vvilamv(b)-iimv(b)ar~ qlHghL-ghhrn- 
pita-rnGrdl~abhir=nipatitaih kirttih samiikarpnyaG n [13 1 
SHbhyasfiya-paritaga-16gaG vikgitani pnakaih  sakatiikgarb 1 
yaaya vidvid-annkiila-kuliini prgpnuvanti nidha- 

-nani dhaniini 11 [14 u 1.4 Ninadanti danti-vara-hanti yiini 
kncitHni tiini ca durunnayani I ati-manda-malldam = atigeh- 
v s r k n  nivaaanti aanti giri-kandariisn 11 [15 1 1 . 6  SamtaGna 
tal6na tejasii durnnqasya  rlayaaya r idri-  

-$am I iiknliini knliini dnrggamad = durggntfini gatgni dnrgga- 
maxh 1 [16 1 1.6 Sapt-Hmvu(mbu)-rLgi-visalst g(ac-ch)latha- 
m6khaliiyii asye bhuvab kati na bhtioi-b1~11j6=va(ba)bl1iivnh I 

siddhbi na kasya cid = agiid =gad = analpa-kalpais = t6n = iitl-a 
kirttanam = akii- 
-ri Janiirdanasya I [17111.7 K~ilHs-~cala-qrgga-snmbhramam= 
adl~ak-  knrvat=prariidl~ -6drtya- priil6ya-dyuti- kutlda-sundara- 
gapah - pnfij -6pamGy -iikfii I yatr=attugga-gikh-igra-saqgata- 
gnmc-caudr-&q(m)gn-qubl~ra-~ribhir = mmuHcrrn = nutana-maiija- 
r i r  = iva pat&- 

1 Metre Qirdilnvikridita; and of 4 Metre of first prida Ratl~oddhati, 
tlre next three veraee. 

s Metre Q i k h n ~ i y i .  
8 Metre Qirdilavikridita. 

the rest Svigatii. 
6 Metre Jagati. 
8 Metre Akvnrivati. 
7 Metre Vamntatilaki. 



1. 17. -kiibhir=nnabha 1.iijat8 I [1811].1 Vai-vaidye-SahadBve- 
niruktih tat-pragastir k iyam= astu nitiintarh I prema-sauhrda- 
sukh-aika-dharitri sajjanasga hrday8 ramaq~iva II [19nI0 
w t b  s dhipa- Sbmasya atrnaj8n = i i r j i t e  yqeh  I n- 

1. 18. -tkirnpa-karmma!li Qrimat-Sef$a-Sbm6na pilpinii b r2011]8 
Samasta-bhB-mandala-rljya-bharani = Bvi(bi)bhrati Qri-14aw 

p6la-d6v6 I vilikhyamiine daqa-paiica-sam(g)khya-samvatsarB 
siddhim = aglc = ca kirttih n [ t L l  1.' 

Abstract of Oontente. 

Om ! Salutation to Vlisud6va. May Vigpn with his two wives, 
Lrrkgmi and Sarasvati, bless you (v. 1). The (town) Gays where 
Brahmii haa come to reside, and which is ornamented with high build- 
ings, is praised as the unbarred door to salvation in this world (v. 2). 
There the loud reading of Veda-studying Brahmins makes talk hearable 
only with care; and the constant smoke of sacrificial fires makes i t  aa if 
a hiding place for dharmnaa afraid of the Kala-krih (iron age) (v. 3). 
In  the Maha-dvija family-ever the home of Lakgmi on account of 
their virtues, and stainless as the kunda flower engrown by the autum- 
nal moon-(v. a), likeQiva was born ParitBga by name (v. 5) ;  whose 
fame covered the whole world (v. 6). From him was born, like 
Niiriiya~a, Ciidraka (v. 7). His fame spread over the three worlds 
(v. 8). From him was.born Vipviiditya in whom the qualities hitherto 
found separate have combined (v. 9). Verses 10 to 16 sing the praises 
of Vipvaditya. Many chiefs arose on this earth, but none attained ful- 
filment so much as he (Vipviiditya) did by erecting a temple (kirttana) 
of Janiirdana (v. 17). V. 18 deecribes the temple in high-flown language. 
May this prapsti, the words of the veterinary physician Sahadeva, find 
its place in the hearts of good men like fair ladies! (v. 19). By the 
artisan qrimat Satta-S6ma, son of Crimat Adhipa-%ma, (this) fame in 
inscribing was obtained (v. 20). While Fri-Nayapiila Dsva wae ruling 
the whole world, this monument written in (his) fifteenth year attained 
completion (v. 21). 

1 Metre gLrdl1svikriQit.a 8 Metre Annflnbh. 
Metre Svigatii. 4 Metre Upajiti. 
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I A bdnllih =in, 2. 
Apvins, shrine of, 84. 
Acyuta Riya, King of Vidfinagera, 186. 
Adhipasoma, artisen, 191, 196. 
Agarwa, mound at, 83. 
Abmad a s h ,  Bahmani King, 182. 
Akafi-AbaN, b in& of Bhinndeva, King 

of Orissa, 182. 
Albernni, statement by, regarding the 

use of palm-leaf and birch-bark for 
writing pnrpoeee, 124 ff. 

A-li forert, 75. 
Amnaur, 80. 
Amra, 80. 
Ancestor worahip of Arm tribe, 149. 
AriQe Kalima, 77. 
Araraj, 83. 
Arrah, 77, 78. 
Arrian, Indica, quotation from, 133 ff. 
Asiwan, 76. 
Aani, 84. 
Asoha, 86. 
Amka pillars, rite of, 83. 
Asurs, non-Aryan tribe of Chota Nag- 

par, language of, 147 ff. 
Atharban pargana 86. 
Atipi, Boddhiat teaober, 191 ff. 
Ayodhyi, 76. 

Bahmeni kings of Knlbarge, 182,184. 
Baitelgarb, 89. 
B a a  grove, 81. 
Ball, 81. 
Ballia, 87. ' 
Ba&&di XS., 126. 
Belwa, 79. 
Bengal, Palm-leaf MSS. from, 118 ff. 
B m b ,  74,77 ff., 88. 
Bhiggadevi, q-, 69. 
BhInudeva, King of Orima, 182. 
Bharnhia, 89. 
Bheriagarh, 89. 
B h i h h d ,  79. 
Bhimadeva, rcindhiuigrahika, 66, 78. 
Bbit.lulr, 84. 

Bhoi dynasty of 0riae.a kings, 185, 187 ff. 
Blrramaravars, biru& of Kapilendm 

Deva of Orissa, 174, 175, 178, 180. 
Bihnr, Pnlm-leaf MSS. from, 116 ff. 
Bijaigarh, 89. 
Bijaipnr, 89. 
Birott-bark, use of, EIJ writing material, 

93 ff. -- MSS. from Northern and 
Central India, 126 ff. 

BLOCR, T., urtiole by, on 8 new copper- 
plate insoription of Jayidityadeva II., 
88 ff. 

Ron festivals in Ladakh, 187. 
Borassue flubellifer, 93 ff. 

earliest reference to, 134. 
fruit of, 132 ff. 

Bower MS., 127, 128. 
Brihmi script, origin of, l30ff. 
Bn-aton, Tibetan work by, called char 

hbyay ,  191 ff. 

Caitanya, visit of, to Puri, 186 ff. 
Caitunya-carit-am*, quotation f mm, 

184, 186. 
Caitanya-ma~gak, reference to, 186. 
Caki Pratipe Deva. King of Orisea, 188. 
Cnmpihitti; town, &,?a: 
Cia-CBb, Tibetan King, 192. 
Candridevi, queen, 90, 91. 
Qn~~karadevapnrman, b a ' h m ~ ,  62,64. 
QyknpnpdS, village, 76, 90, 91. 
Capala Ca~tya, 79. 
Q~nnakaerimin, brihmana, 68,72. 
C ~ ~ x a r v r a r r ,  M. M., artiole by, on an 

inscription of the time of Kapilendnr 
Dew of Orisea from Gopinitbapura, 
173 ff. 

----, article by, on the  
last Hindn k i n g  of Orissa, 180 ff. --- , article by, on an 
inscription of the time of Nayapila 
Deva, from the Knpadviuiki temple 
a t  Gays, 190 ff. 

Ohen-Chn, kiugdom of, 86 ff. 
Chenmd, 74, 78, 80. 



Index. 

Cbilanla, 84. 
Chon-hbyug, Tibetan work by Bu-aton, 

reference to, 191 ff. 
Citramntiki, queen, 68, 72. 
Coin of Jal i l  SJih of Bengal from 

J i jpnr  Mint, 189. 
Co+ypha elata, 97. 
Corypha umb~aculifera, 93 ff. 
grivasti, 75. 
Qridhar (Mnrlidhar), author of Jangni-  

mah of Farrn&siyar and Jahindir  
@ih,  1 ff. 

gri-jfiina, see Atipi. 
Fiidrakn. brdhmaw, 191,193. 
gumpila, king, 67, 68, 70. 
Cyavana h i ,  84. 

Dadderapdiki ,  maw, 76, m, 91. 
Daha, river, 82. 
Dllabhya h i ,  84. 
Dalman, 84. 
Dane-i Vidyidhare, minister to Orisee 

King, 188. 
Dead persona, bnrnt by Aanrs, 160. - -, not to be spoken of no. 

oording to Ladakhi superstition, 142. 
Delhi, see Philli. 
Devaprman,  hermitage of, 75. 
Devapala, king, 69. 
Denli, village, 36, 90, 91. 
Dharma Chak, 79. 
Dharmiditye, king, 90, 91. 
Dltarmapila, king, 69. 
Dhemnkn, kiyastha, 90,92. 
philli, King of, 174, 176, 177, 178. 
Dipqkara  Acirya, g r i  JiiLua, sea Atiqi. 
Domnngarh, 89. 
Dravidian worde in Asar language, 161, 
171. 

Eestern ~ n d i a ,  pnper MSS. from, 121. 
Evil eye, means of proteotion against, 

used by burs, 160. 

~ a r r n & a i y a r ,  war of, with J a h i n d i r  
&ah, 1 ff. 

FRANCKE, Bav. H., article by, on Ladakhi 
Proverbs, 

Giddhi ,  village, 76, W, 91. 
Gagasou, 84. 
Qttndnki, river. 79. 
Qanj- i -anhid in ,  79. 
Qnrga, aqrama of, 84. 
Gnnga, King of, 174, 175, 176,177,178. 
Gaga, 77. - , Knnadviriki  temple st, 190. 
Ghagharra, 82. 
Ghacipur, 86. 

Qolkonda, Kingdom of, 186. 
Qopiila I., king, 69. 
Qopila TI., king, 69. 
Gopila I I I . ,  king, 67, 68, 71. 
Qopinitba Bayajena, revenue ofioer in 

Onma, 186. 
Gopinatha mahipitra,  minister, 174, 176, 

178. -. -. 
Gopinitbapnra, temple of Jagannitha a t ,  

173. 
Qotama p t e  a t  Patalipntrn, 77. 
Qoviuda Deva, King of Orisaa, 186, 187 ff. 
Govinda Vidyidhara, minister of Oriaee 

kings, 185 ff. 
Qrahaknnda, mahcisimunta, 76,90,92. 
Qrah Knpd, 76. 
atlndicci, garden honae of Jagnunatha a t  

Oopinithapura, 178, 178, 179. 
Qnrhma, 88. 
Garjara, King of, 177. 

H m N ,  REV. F., article by, on the Asut 
dukm-, a dialect of the  Kolarian lan- 
gnnge. 149 ff. 

HilLvartta, man&la, 71. 
Hariasndane, sse Mnkunda Deva. 
Harpor, 78. 
Haaanpnr, 88. 
HastigLma, 80. 
Hastilapds, ditch, 76, 90, 08. 
Hnthwa, SO. 
Hemantaaena, king, 61,62. 
Hinen Teiang, statement by, regarding 

nae of palm-leaf for writing pnrpoaes, 
124. 

H o R R N ~ . ~ ,  A. F. R., artiole by, on Palm- 
lenf, Pnper, and Birch-bark, 98 ff. 

HOPY, W., article by, on t h e  identifioa- 
tion of Knsinara, Vaiaali, and other 
 place^ mentioned by the Cbinere pil- 
grims, 74 ff. 

);luaain a s h ,  King of B e n d ,  185. 

Jnncription of JayEditpa II., 88 ff. -- of Kapilendra w Kapilepvara 
Deva of Orism, 118, 173 ff. 

of Lakpmaqaaenn, 61 ff. 
of M adanspala, 66 %. -- of the timeof Nayapiila from 

Onyn, 190 ff. 
IUWINE, W., article by, on the  Jangnimah 

of F a r r n ~ a i y a r  and Jah indi r  a i h ,  
1 ff. 

Jignli Kavi, insoription composed by, y. 178,- 179. - 
Jag nnuthu cartt-anxrta, by Jngannitha 

DLsn, refemnoe to, 185. 
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Jagnnnithn, ten~ple of, a t  Gopinithapura, 
Co~tsck. 173, 177, 179. --- , a t  h r i ,  184. 

Jegnttrn, old tree near Hathwa, 81. 
JahLndir &ah, war of, with Parma- 

siyar, 1 ff.- 
Jijpnr, mint nnme on ooin of Jalil a i h  

of Bengnl, 189. 
Jalil a i h  of Bengal, coin of, 189. 
Janirdann, temple of, nt Gnya, 191, 195. 
Jlitaka. quotation from, 133. 
Jau, Tibetan word, 148. 
Jayiditye I., king, 90, 91. 
Jeynditya II., king, inscription of, 76, 

88 ff. 
Jnyapiila, prince, 69. 
Jordanns, Friar, Mirabilim deswipta, 

refereuce to, 134. 

X i g h a z ,  et,ymology of, 123. 
KakhLro-L Devn, King of Orism, lSS, - 

187. 
Kilapnhir, general of Bengal King, 

oonquera Orissn, 189. 
Knkrz.araga, see Knlbarga. 
Kiln-I Devn, King of Orissa, 186, 187. 
Knnaknmnni, stupn of, 76. 
Kanaknvati, town, 85. 
Knnnnj, 74. 
Knnohavi, pincesr, story of, 86. 
KLiici, 177. 
Knnkotah or Kanak Kot, 85. 
Kapin, 79. 
Knpilavnstu, 76, 76. 
Kapileqvara or Kapilendro Deva, King 

of Oriasn, cl~ronology of, 180 ff. 
--, i ~ ~ ~ c r i p t i o n  of, 118, 173 ff. 
Knrpita,  kin^ of, 174, 176, 177, 178. 
Karnya King (i.e.. probably the Kalaonri 

King Karpa), 193. 
Kanin, 83 i 

Kigtl~agiri f?), sillage, 68. 71. 
Keqwva, kiynslha, 76,9O, 92. 
Kesaria, 83 
Khnddir i ,  177. 
KJwRjn Pir's mazLr. 78, 79. 
Kie-jo-kio-she-km, 74. 
Ki.jou-i, 74. 
Kolnrinn languages, Asnr dialect of, 

149 ff. 
Kondapalli District, ceeded to Bahmani 

Kinga, 184. 
Kor~kenapnra, forest of Talipat trees 

near. 124. 
Koaambi, 85. 
Kotigiima, 79. 
Kotivarjn, +ova, 68, 71. 
Knna RIya, Kiug  of Vidyinagero,,&86, 

187. 
Knlbargn, King of, 174, 176, 178. 

Bumurnpila, King, 67, 68, 70. 
KamiragapQiki, village, 78,90, 91. 
Kuainnrn, identification of, 74 ff. 
Knwalgarh, 89. 
Kuohar, paper MSS. from, 129. 

Ladakh, non-bnddhistic feativnls in, 137. 
, proverbs from, 136 ff. 

Lulitauistara, quotation from, 132. 
Lnkgmann mahlpitrn, purohita, 174, 178, 

178. 
Lakgmapasena, king, inscription of, 61 ff. 
Leddikft, vilaya, 76, 90, 91. 
Lha Lama Yes'es hod, Tibetan King, 194. 

Madanadevi, qlceen, 67, 71. 
Madnnapila, king, inscription of 68 ff. 
Mtrhlbhlirata, rending of, f38, 72. 
Mnhldvija, low cltlsa Brahu~in, 191, 193. 
Bl ihakn, mahcisamanta, 90, 92. 
Mahipillr I., king, 70. 
hiahipila II., ktng, 67, 68, 70. 
MAITRA, A. K., article by, on 13 new 

copper-plnte iueoription of Lnkpruana- 
ERnR, 61 ff. 

Maadtim Q i h ' s  Dargih near Harpnr, 
es 

~ b c v n ,  King of, 174, 176, 176, 177, 178. 
Malaynketn, royal family, 90, 91. 
Yandaran Tort, Hnghli District, 186. 
Manjhi, 82. 
Marringe cnstoms of Asar tribe, 150. 
Marwnrgarh, 89. 
Mita Kumwar, 83. 
Mltharandiyi, village, 62, 64. 
Mnttn, b i t d a  of Bhanadeva, King of 

Oriasa, IF!. 
Mayiritdhvnjn, Xing, 78. 
YTr Jumlah, 2. 
Mnhnmmndans introdnoe paper into 

India, 123. 
Mnhnmmnd @ah II., Bahmnni King, 

183 ff.  
Moknnda Deva Hnricandsna, last Hiudn 

King of Orism, 188 ff. 
MnnQiri l a n p g e ,  connection of, with 

Aanr dialect, 161, 169 ff 
Mnpdiris, tradition regruding origin of, 

151. 
Mnrlidl~ar, see Qridhar. 

NIdika,  79. 
Kiptao ,  Tibetan ambassador to  India, 

ivz. 
Na-po-ti po-krc-lo, 74. 
Narasr, King of Vidyinngare, 186. 
Nar~aimha IV., Ganga King of Orisan, 

181. 
Naranimha Biiya Jeni, King of Orimse, 

188. 



Niriyapa, minister, 174, 176, 1784 
NirLy anadntts, sdndhiuigrahika, 62, 65. 
Nir i  y apapila, king, 69. 
Navagrabe, image of, later used by Mn- 

hammadans, 79. 
Nayspila, king, 70. - , inscription of, from Gays, 
190 ff. 

Newal, 74. 
Northern India, Palm-leaf MSS., from, 
99 ff. - -, nse of birch-bark in, for 
writing pnrposes, 125 ff. 

Oriesa, oonqnest of, by Kilapahir. 189. 
-, last Hindn k i n 0  of, 180 ff. - , Palm-leaf MS5. from, 117. 
Oriyi characters, earliest epigraphioal 

record of, 118, 173. 
'0-ye-mu-khi, 84. 
'0-yu-t'o, 84. 

Pabhoaa, 86. 
Paohpwan, 89. 
Palm-leaf, nse of, an w r i t i ~ ~ g  materinl, 
9a a. 

Palmyrs palm, 93. 
papa&, 80. 
Faper, use of, as  writing material, 93 ff. 
P a ~ e r  MSS.. occurrence of in India, 
ii~n. . 

Paritoga, brcihmana, 191, 193. 
Pasha, 75. 
Pntaliputra, 77. 
Patragnpdi, vill,~ge, 76, 90, 91. 
Panpdruvnrdhnna, bhukti, 62,64,68,71. 
Piiva, 80. 
Petrowski MS., 126. 
Piqvh, mate, 86. 
Pi-so-kia, 75. 
Polygamy, permitted among b u r  tribe, 
1M). 

PrajipatiavZmin, hihmanu, 68,72. 
Pratipa Bndrn Deva, King of Orissb 
184 ff. 

Pornputtama Deva, King of Orism, 182 ff. 

Qukb e i b ,  founder of kingdom of Qol- 
konds, 186, 187. 

R a g h a  Bhaiija Dho@riya, Orisea chief, 
la, 189. - 

Bnghndevacprman, brcihmaw, 62, 64. 
liaghnriimu Jeni, King of Orissa, 188. 
Rajmahendri, eeeded to Bahmani kings, 
184. 

I 
EijyapZla, king, 69. 
h - ~ m a r i t a ,  68. 

&magima, 82. 
Riminand8 Rtiya, governor of him#- 

hendri, 186. 
Riirnapila, king, 67, 68, 70, 71. 
Himivati, t m ,  68, 71. 
Ramgarb, P9. 
Ramkot, capital of Ayodhyi, 75. 
llelinion of Asnr tribe, 149 ff. 
~ ~ ~ i - t s a n ,  Tibetan am-bassndor to  India, 

192. 
Ilohipi, river, 76, 90,92. 
Hndra, kdyastha, 90, 92. 

SadZqiva 186. mya ,  King of Vidyiinap, 

Snhadeva, cijivaidya and poet, 191, 196. 
Elnina Maina. 77. 
Sikgi-gopila, imsge of, a t  Cnttack, 184. 
Salannapnr, 82. 
SantbLli, connection of, with Aenr dia- 

lect, 169 ff. 
Samn, 77. 
Saran Khans, 78. 
Sarayir, river, 79. 
Sirnith Chak. 79. 
Satmoma, artisan, 191, 196. 
Set-mahet, 75. 
Sewan, 74, 81. 
Sha-chi, country of, 76. 
shergarh, 89. 
Bhi-Lo-to-lo, 84. 
Siybqi,  name of oreator in A m  lan. 

goage, 149. 
Rondi, *iver, 82. 
Sootl~ern India, palm-leaf MSS. from, 
128. 

Spirhng monastery in Ladnkh, 137. 
tjulniman Karrariui, King of Bengal, 
189. 

Snn, identified with the creator by Asnrm, 
149. 

Snmergarh, 89. 
Sirya-Niriyap, temple of, 87. 

Taliput palm, 93. 
l ' a r i v h ,  see Palmyra palm. 
T n t b i g a t a s ~ ,  urtiaun, 68, 73. 
Tea, nspd as barter in Ladakh, 146. 
l'olirlga dynasty of Orissrc kinga, 188. 
Telpa, 80. 
Tibetan proverbs, see Ladakh. 
Tirnmalnppa b iyr ,  18;. 
Totemistlc sectior~s of Aanr tribe, 149. 
Tur~ga Riftruk~i!a chief, 69. 
Turqnoises, WOPII by Ladakhi women, 

147. 

Udaipnr,  kingdom of, 89. 
Urnvilva Kiqyupa, 77. 



Unval, 77. 
Utkala, King of, 176. 

Vaisali, identitioation of, 74 ff. 
Vakikhya, scribe, 174, 178, 179. 
VikpZls, prince, 69. 
Valaddnka, kiyastha, 90, 92. 
Vallilaeena, king, 61, 62, 63. 
VASIJ, N. N., artiole by, on the Mnnahali 

oopper-plate inscription of Madana- 
uiiladeva. 66 ff. 

V i p l ~ a p E l a  III., king, 67, 70. 
Vijnyapora, town, 89, 90, 91. 
Vijayasena, King, 63. 
Vikramqila, vihira a t ,  192. 
Vikramapnrn, town, 62,63. 
Vimala-ratna-lekhana, 8 work by Atipi 

192. ---. 
Vipradisadevn~ma,  brihmana, 62, 64. 
Virabhadra, #on of Pratapa Budrs of 

Orisea, 187. 
VyLghratati, bum, 62, 64. 

~&varaskimin, brdhmaqa. 68, 72. 
Vatsasvimin, brihmaqa, 68,72. 
Velnva, 79. 

Waina ,  87. 
Western India, Palm-leaf MSS. from, 119, 

Vipviditye, brihmana, 191, 194. 121. 
VidyLnagarn, Hindu kings of, 182,184, -- , paper MSS. from, 121. 

185. 
Vigrahapgla I., king, 69. 
Vigrahapila II., king, 69. 
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I.-Materitrlr for a Flora of the Malayan Peninau1a.-By SIR GEORGE 
KING, K.C.I.E., M.B., LL.D., P.R.S., &c., late Buperintendent of the 
Royal Botanic Garden, Oalcutta. 

No. 11. 

After nbout two years of unavoidable delay, I am now able to offer 
to the Society a further contl-ibution towards the completion of these 
Materilh. The paper now submitted gives an account of the natural 
order which, in the sequence hitherto followed, falls to be numbered 
XLVII. An account of the family Myrtacsst, which ought,, according 
to that sequence, to have immediately preceded this one of Meluatonzacea 
in now in preparation, and will I Lope before loug be ready for presw- 
tation to the Society. The present paper is not entirely my own 
work, the aocount of the genus Borurrila having been most kindly 
prepared for me by Dr. 0. Stapf, Firat Assistant in the Royal Herbarium, 
Kew, whose contributions to the Botany of Borneo, publislied by the 
Linnean Society of London, have already marked him as an autlority 
on the Malayan Flora. 

Order XLVII. MELASTOMACEE. 

Herbs or ehmbs, more rarely treee or climbers. Leaves opposite 
or rerely whorled, generally petioled, entire or nearly so, often 
palmately 3-5-7-nerved from near the bsse to the apex (mostly pinnate- 
veined in Memeoylon) ; atipules 0. Flowero spiked, panicled or oymose, 

J. 11. 1 
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rarely solitary or fascicled, regular, hermaphrodite. Calyx-tube united 
by vertical walls to the ovary, rarely nearly free; limb usually 4-5- 
(sometimes 3- or 6-)lobed, or truncate, rarely falling off in a cap. 
Petah  aa many as the calyx-lobes, contorted in bud, ir~serted on the 
margin of the calyx-limb. Stantene as many es or more than (frequently 
twice as many as) the petale, inserted with them; alternate stamens 
often shorter, sometimes rudimentary, filamenta bent inwards in the 
bud ; ar~thers opening a t  the summit by one or two pores, rarely by slite 
down the face ; connective often sppendaged near the base by bristles, 
tubercles or a epnr. Quay 85- (rarely 3- or 6-)celled (in M m e c y h  
1-celled) ; style simple, filiform, rarely short ; ovules very many (except 
in Y e m e y l o n )  ; placentae exile, parietal or free central. Fruit included 
in the calyx-tube, capsular or berried, breaking up irregularly or by 
slits through the top of ite cells. Seeds minute, very many (in 
M e m e y h  one only) ; albumen 0 ; cotyledons short (or in some of the 
Memeylesll long, thin and convolute).-DIETBIB. species about 2700, 
tropical, with a few subtropical ; mostly in America, but many in south- 
eeet h i a ,  and e few in Africa and Polynesia. 

SOBOBDER I. MELABTOMEB. O w y  3-6-celled. Ovules very many, 
on placentas radiating from the axis. Seeds very many. Anthero 
opening by a single terminal pore (rarely by 2) .  

Tribe I. O s s ~ c ~ r r l r .  Seeds onrved throngh half a oimle, minntely pnnotate. 
... Stnmena all nearly alike. Fruit a berry ... 1. OTANTHBBA. 

Stamens very unequal ... ... ... 2. MELA~TOMA. 
Tribe 11. O X Y ~ P O B P ~ .  Bee& straight, oblong or onneate, rnphe often ex- 

cnrrent. Ovasy with the vertex nsnally free, mnioal. Petals mow than 8. In- 
flwemmce not mrpioid.  h i t  cmpanlar. 

Znflorescancs t e tmind  (see alro Oohthoohuir). 

... Paniolen broad, often wlonred ... ... 8. OXY~POBA. 
Pnnioler norrow. Flowerr minute ... ... 4 ALLOYORPHIA. 

ee In&remnoo aaillarv, stamem equal, flowers minute. 
Stamens 4 ... ... ... ... ... 6. BLA~TUS. 
titamens 10 ... ... ... ... 6. OC~THOCEAUIR. 
Btamens 8 ... ... ... ... ... 7. ANPBINCLE~~TUR. 

Tribe 111. S o n a r r ~ r a .  Seedr stmight, oblong or onneate, often angular, 
raphe nometimer excnrrent. Ovaty flattened or depwmd at the rerfax. Ruit 
ospmlar. 

Petaln 8. Inflorescenoe mrpioid ... ... 8. ~ O N E ~ I L A .  

P e a s  4. Flowers in a long-pednncled head ... 9. PHTLLAOATHIR. 
Tribe 1V. MEDINILLEE. See& straight, ommte or oborate, often angnlar. 

Conncctiae often appendaged near the bane. h i t  bawste. 
Longer s t . -  having two long b+istlm attached to tha 

baae of the c o t l ~ e t i w  in front. ... Cylnen lateral ... ... ... 10. MAIIUYIA. 
... P ~ l o l w  terminal ... ... ... 11. DI~SOCEETA. 



1900.1 G. King-Material for a F2ma of the Maluyatl Peninsuh. 3 

*, wsr stamens having the connective at bass variously 
appendaged but not roith two long bristles in front (equal and with 
troo ehort bri&ea i n  one specie#.) 

... Four vertioal plates on the ovary ... 1%. ANPLPCT~UW. 
*'* Stamearr e q w l  or nenrly so. 

Couneotive 11ot a t  all or very shortly producedat the baae, 
bat having 2 tnbercles in front and a epur b e h i ~ ~ d  ... 18. MEDINILLA. 

Anthers nof pmduoed a t  the bsse ; oonnective with tufted 
... beard a t  the baae behind but not sparred ... 14. P ~ O O ~ ~ A N T H E ~ A .  

Con~~ective not produced a t  the base and with no ap- 
pendngee iu front, but minutely spurred behind, uot 
bearded ... ... ... ... ... 16. PACRYCENTBIA. 

SUBORDER 11. ASTHONIEB. Oua9y 4-5-celled ; ovules very many 
on parietal 1lea1.1~ basal placentae. Seeds very Illany. Anthers short, 
opening by slits. Frrcit bnccate. 

Calyx-tube smooth. Pa~~ ic l e s  ternlinal ... ... 16. ASTBONIA. 
Calyx-babe verrucrme. Cymee small ... ... 17. PTIBNANDRA. 

SUBORDEB 111. M E M E C Y L E ~ ~ .  Ovary 1-celled ; ovules about 9 OII  R 

basal short free-central placenta. Stameraa equal ; anthem sl~ort ,  ope),- 
ing by pores or short slits. Bmry 1-seeded.-Leaves usually pimate- 
nerved. 

... Starnous 8 ... ... ... 18. Y E X E C Y L O ~ .  

Slender shrubs. Leaves membranous, entire, 3-5-nerved. I'alricleo 
terminal or sub-terminal, lax, cymose, few-flowered. Calyx bearing on 
its ovoid tube simple or tufted bristles, ~nrely glnbt-ous, the lobes 5 or 6, 
equal to or shorter than the tube, deciduous. Petals 5-6, obovste, the 
apex rounded or acute. Stamem subequal, 10-12; anthem openiug 
by a terminal pore, not beaked, the wnuective not produced at tlre 
baee, or slightly bianricu1at.e in front. Chro~y half-inferior, with 5 or 6 
bristles a t  ita apex, 5-6-celled ; style filiform, aimple ; ovules numerous 
on axile placentas. Fruit 5-6-celled, baccate. Seeds small, cul-ved, 
punotnte. DISTRIB. Species 7 or 8 ; Malaya, Burmn, Plrilippiues, N. 
Australia. 

aalyx-tube bearing simple brirtler ... ... 1 .  0 .  cekbua. 
Oalyx-tube quite glabroar ... ... ... 2. 0 . n u o b a r m n e .  

1. OTANTHERA OILEBICA, Blume, Mus. Bot. Lugd. Bat. I, 56. Leaves 
narrowly elliptic, shorrly muminate : upper surface sparsely stl-igoee, 
the nerves g?abrous, lower usually glabrous, the main nervee (and 
aometimes the minor nlao) with sub-adpressed bristles : length 2.25-3.5 
in., breadth '5-1-5 in., petioles .2--4 in. long. Calyx-tube with simple 
acuminate bristles often bnlbons at  the base, the teeth setose. Nand., 
Ann. So. Nat. Ser. 3, XIII, 353; Cogn. ill 1)C. Mon. Pban. VII, 342. 
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ANDAMAN ISLANDS ; common, King'e Collectorr. DIETRIB. Celebes. 
2. OTANTHERA NICOBABENBI~, Teysm. et Binn. PI. Nov. Hort. Bogor. 

29. Lecrvas lanceolate or oblong-ovate, ammiuate, upper surfnce sparsely 
strigose, tbe nerves glabrous ; lower glnbrons except the strigose nerves ; 
length 3 to 4.5 in., breadth 1.25 to 2 in., petioles '5 to 1 in. Oalyx-trrbe 
quite glabrous ; the teetl~ snb-ciliate. C. B. Clarke in Hook. 61. F1. Br. 
Ind. 11, 522; Knrz, Jonrn. As. Soc. Bengal, 1676, pt. IJ, 131 ; Cogn. ill 
DC. Mon. Phan. VII, 342. 

NICOBAH I B L A N D ~  ; Novaza Ezpedition. 
Th* has been collected only by the botanists of the Anntri~~n expedition. 

I t  im the only 1pecie8 of the genus with a glabrona arrlyx. 

Scdy, strigose or villous shrubs. Leaves petioled, oblong or lanceo- 
late, entire, 3-7-nerved. Flowers terminal, solitary, clustered or panicled, 
rose dr purple, 5- (rarely 6-7-) merons. OaZyz-tube ovoid or mmpaun- 
late, with simple (rarely with penicillate) hairs, lobes deciduous. Petalr 
equal in number to the calyx-lobee. Stamens twice as many as tbe 
petals, very unequal, alternate longer ones with purple anthers having 
the connective long-produced a t  the base and te rmi~~a t i r~g  in two lobs ,  the 
sl~ortel. ones having yellow anthers, the connective not produced but 
with two tubercles in front. Ovary ovoid, more or less united to the 
calyx-tnbe, 5- (rarely 6-7-) celled, apex bearing bristles ; etyle filiform, 
simple ; ovules very nnmerons, placentas axile. ES,uit berried, succulent 
or coriaceous, enveloped in the calyx-tube, bursting irregulerly. Geedo 
minute, very many, curved through half a circle, minutely ponctate.- 
Dls.r~re. Species 40 ; Asiq North Australia and Polynesia. 

Calyx-tube densely cover-ed with long, flexnose, spreading, 
shining, coloured bristly haira .26 to '6 in. long ; yonng 
branches, petiolea. and pedioela with stM spreading 
bristles ; flowera 2 to 8 in. in dinm. . . . 1. M. b.dscm$dun. 

Calyx-tube, young branchee, petioles and pedicels with . 
adpremed, lanceolate aonminate, serrulate noales : cymes 
condensed, flowers 1.25 in. across ... ... 2 .  M. irnlricatum. 

Oalyx-babe densely clothed with linear aanminete, entire 
or serrate wales, those of the young branches, petiolea 
and pedicel8 shorter and broader ; ooryrnbs with 
deoidnons (often large) bnlcta; flowers 2 to 8 in. across 
(only 1'25 in var. pcrakerrair) ... ... ... 8. M.molabathricum. 

1. MELABTOMA DECEMFIDUM, Roxb. HOI-k. Beng. 90;  FI. Ind. 11, 
406. A allrub, 5 to 10 feet high ; yonng branches a t  the nod- and 
near the tips, petioles ~ n d  pedicels with uunleroon etiff, spreading 
bl-i~tles. Leaves narrowly-lanceolate or oblong-lanceolate, acnminate, 
3- to 5-uerved; the upper surface smootli except for a few scattered 
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adpressed hairs, the lower glabrons, glandular-punctate ; length 2.5 
to 5 in., breadth '6 to 1.8 in. ; petiole -25 to -5 in. long. Flowers solitary 
or two or three together, bright purple, 2 to 3 in. in diam., the bracta 
few, short, scuminate ; pedicels under -5 in. Calyx-tube densely covered 
with long, flexnose, shining, colonred, bristly llairs ; .25 to -5 in. long, 
the teeth rather shorter than the tube, ovate-lar~ceolate, acamin~te, 
glabrous inside, deciduous. Fruit .75 in. in diam., truncate a t  the apex, 
ovoid to ovoid-globular, .5 in. in dism. Jack in Trans. Linn. Soc. XIV, 
(1822) 6 ; DC. Prodr. 111, 146 ; Naud., Bun. Sc. Nat. Ser. 3, XIII, 282 ; 
B1. Mnu. Bot. I, 55 ; Cogn. inDC. Mon. Phnn. VTI, 345. M. saitguineum, 
Sims in Bot. Mag. t. 2'241 ; DC. Prodr. 111, 145 ; Don in Mem. Wern. 
Soc. IV, 289 ; Miq. F1. Ind. Bat. I, pt. T, 504; Naud. 1.c. 281 ; Triana 
in Trans. Li~rn. Sou. 60;  C. B. Clarke ill Hook. 61. FI. BI-. Ind. 11, 524; 
Hemsl. in Jour. Linn. Soc. XXIII, 800. d l .  malabath&, Sims in Bot. 
Mag. (not of Linn ) 529. M. Qaudichuudianum, Nand. 1.0. 278. 
M. nramcaqmna, Nand. 1.c. 281 (not of Don). M. poiyhyreum, Bipp. et 
BI. i l l  Flora 1831, 11, 487. M. ppedicellatur~t, Naud. 1.c. 280; Cogn. in 
DC. Mon. Phan. VII, 346. 

PENANG ; Kll ich  4042 ! King, Curtis 683. MALACCA ; Uqiflth 
(K.D.) 2.24511 ! Maiiigtry 773, 774 ! Bidley 3228. PAEANG ; Bidley 2667. 
KEDAH ; Ridly 5211. PERAK ; Soortechini 2123 ! King's Collector 1540, 
1853, 8754. DIETRIB. Burma, China, Hongkong, Tonkin. 

VAB. mallis, Clarke in Hook. 61. F1. Br. Ind. 11, 5%. Young branches 
very hispid thl-onghout their whole length; leaves with numeroua snb- 
adp~.essed and spreadir~g stiff hairs on both surfaces, especinlly on the 
nerves. Vidal Syn. P1. Filip. t. 51  ; fig. D. Y. molle, Wall. Cat. 4046; 
T~iann  in Linn. Trnns. XXVIII, 60; Cogn. in DO. Mou. Phan. 
VII, 346. M. crinitum, Naud. 1.0. 524. M. malabathn'cum Blanco, F1. 
Filip. Ed. 111, tab. 252 (not of Linn.). 

SINGAPORE ; Wallich. DIBTRIB. Lnzon ; Cuming 853. 
2. MELA~TOMA IMBRICATUM, Wall. Cat. 4047. A spreading shrub, 

5 to 15 feet high ; young branches (espeoially a t  the nodes and tips), 
petioles, pedicels and calyx covered with adpresaed, lanceolate scuminate, 
serrulnte scales. Leaves elliptic-oblong to ovate-oblong, rather abruptly 
narrowed a t  the beee, the apex acute or scuminate; main nerves 5 
(the two late~nl slender) ; both surfaces strigose, the main nerves on 
the lower with adpressed scales ; length 3.5 to 8.5 in., breadth 1.5 
to 4.5 in., petiole .35 to 1.35 in. Cymes solitary, terminal, condeued, 
1.5 to 2 in. in diam., enclosed in bud by deciduous, lanceolate bracb 
and bracteoles. Flowms 7 to 15, 1.25 in. in diam.; the pedicels .15 in. 
long. Calyx-tube nrceolnte, the teeth shorter than the tube, lanceolate- 
scuminate, deciduous. Petals oblong. A n t b s  short. Pqrtit ovoid- 
globose or sub-globose, truncate and shortly toothed a t  the mouth, 
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pulpy, '8 in. in diam. when ripe. Triana in Trans. Linn. Soc. XXVIII, 
60 ; C. B. Clarke in Hook. fil. F1. Br. Ind. 11, 524 ; Cogn. in DC. Mon. 
Phan. VII, 355. M. obovatum var. oblongurn, B1. ex Triana 1.c. 60. 

PERAK ; 8cortechini 162 ! King's Oollector 444, 6023, 8696, 10946 ! 
Wray 2980. PENANQ ; Wallich, Curtie. DIETRIB. Sumatra, Forbes 2072 1 
Brit. India (Khaeia and Assam) ; Tonquin. 

Easily rewgnised by its oondeneed o p e s  and rather small flowers. 

3. MELA~TOMA MALABATHRICUM, Linn. Sp. PI. 559. A spreadillg 
~ h m b ,  3 to 6 feet high ; young branches, petioles and pedicel8 densely 
clothed with rather short, acnte to acuminate, often serrnlate scales. 
Leaves ovate-lauceolate, ovate-oblong or elliptic, the apex acnte or shortly 
acuminate, petioles short, 3- to 5-nerved (the marginal pair wheli 
present slender) ; both surfaces strigose,,the hairs sparser on the upper 
and pale; on the lower the llaire more numerous (especially on the 
minor nerves) and darker, the main nerves clothed with broad-baaed 
wuminate scales : length 2 to 5.5 in., breadth -75 to 2'5 in. ; petioles 
$2 to -5 in. long. Oorymbs terminal, few-flowered, enveloped in bud by 
large, deciduous, ovate-cordate bracts ; Jowers 2 to 3 in. across, t l ~ e  
pedioels a2 to -4 in. long. Calya; the tube cylindric-campanulate, 
densely clothed externally with linear acumin~te, entire or selmte, pale 
scales, almost glabrous within ; the teeth shorter thau the tube (rarely 
equal to it), acute or abruptly acorninate, the apex deciduous, scaly o111y 
near the midribs. Flowers 2 Lo 3 in. across. Petals purple. Fruit sub- 
globular, tm~lcate, pulpy, .25 in. in diam. when dry. DC. Plodr. 111, 
145 ; Roxb. Hort. Beng. 33 ; F1. Ind. 11,405 ; ~ d l .  Cat. 1040 ; B1. Bijdr. 
1076; Bot. Reg. t. 672; W. and A. Prodr. 324; Wight Ill. t. 95 ; 
Dalz. and Gibs., Bomb. FI. 02 ; Naud. in Ann. Sc. Nat. Ser. 3, XIII,  285 ; 
Thwaites Enurn. 106 (a and P )  ; Benth. F1. Aust. TIT, 293; C. B. 
Clarke in Hook. fil. F1. Br. Ind. 11, 523; Kurz, For. F1. I, 503, not of 
Miq. F1. Ind. Bat. I, pt. 1, 507 ; Naud. in Ann. Sc. Nat. Ser. 3, XIlT, 
273 ; Cogn. in DO. Mon. Phan. VIT, 349. Ill. afine, D. Don in Mem. 
Wern. Soc. IV, 288 ; DC. Prodr. 111, 145. Af. obvolutrrm, Jack in T~saus. 
Linn. Soc. XIV, 3 ; Cogn. i n  DC. Mon. Pilat~. VII, 348. M. articiilatunr, 
nr. heterostegium, Ill. ir,ovas-hollandiat and M. sechellaruttt, Naud, in Ann. 
Sc. Nat. Ser. 3, XITI, 285, 286 and 290. M. velrrtiirum, Seem. F1. Vit. 
90. 31. Baiiksii, Cunn. ex Triana. Trort~bkya rltirca~cthera, Griff. Not. 
lV, 677. 

In all the provinces. DISTRIB. British India and Malayfin 
Archipelago, W. Clliua, Seychelle Islands, N. Caledonia, N. Austmlia. 

A widely distribnted speoies vnrying in reality very little in looalitiea widely 
reparated. The difference8 have however been taken as the h e n  of many bad and 
iioobtfol speoies. In him Flora Australiensia, Mr. Bentham remarks (and appnrently 
with jurtice) that the whole twenty-four speoien desoribed by Nandin in Ann. 80. 
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Net. Ser. 8, XIII, pp. a88 to 893; ahonld be reduced here. It in not without 
relnotanoe that I give four vsrietiee as followe :- 

Vae; 1. polyantha, Benth. F1. Anst. 111, 292. Braota of inflores- 
cence small and very early deoidnons or altogetber absent; teeth of 
calyx usually short ; leaves not exoeeding 2.5 in. in length. M. polyan- 
thum, BInme in Florn for 1831, 480 ; Mna. Bot. I, 52, t. 6 ; Nandin in 
Ann. Sc. Nat. Ser. 3, XIII,  287; Miq. F1. Ind. Bat. I, pt. I, 502; 
Triana in Linn. Trans. XXVII, 59 ; 0. B. Clarke in Hook. fil. F1. Br. 
Jnd. III, 528. M. braelbyyodon, Nand. 1.0. 292 ; Miq. F1. Ind. Bat. I, 
570, t. 8, fig. A. M. malabathricum, Dear. in Lam. Enoyo. Bot. lV,,36 ; 
Ill. Gen. tab. 361, f. 1 ; Jack in Linn. Tmns. XIV, 4, fig. 1, a to g; 
Poir. Diot. IV, 37 ; B1. Bijdr. 1070. M. eredo, Jack 1.0. 5 ;  DC. Prodr. 
111, 145. M. tidunme, B1. in Flora 1831, p. 482, Miq. 1.c. 514. 
M. Royenii, B1. 1.0. 483. M. tondonense, B1. Mns. Bot. I, 54. M. Hom- 
brotdnnum, hf. oligarrthum and M. micsophyllum, Nand. I.c. 278, 292 
and 293. 

~ D A M A N S  ; Xing's Col2ector.  ING GAP ORE ; Anderson, King. MALACCA ; 
King. P Z N A ~ O ;  Curtis, King. Drs~sls .  Burma, N. China, Sumatra, 
Java and other islands in the Malay Archipelago, Lnzou, N. Australia. 

VAB 2. adpwsa, C. B. Clarke in Hook. fil. F1. Br. Ind. IT, 523. 
h v e s  narrowly oblong-lanmolrte, smaller than in the typical plant and 
with hamher pubeacenco. M. adpeesum, Benth. in Wall. Cat. 4081, 
Nand. 1.c. XIIT, 27 ; Cogn. in 1)C. Mon. Phan. VII, 349. M. anqphan- 
thurn, Nand. 1.0.277. 

MALACCA ; Bfaingay 771 to 773 in Herb., Kew. P E N A ~ ~  ; Wullich, 
Xing, Curtis. PROVINCR WELLEBLEY ; Ourtiu. 

This is ~ n r e l y  worthy of separation as n variety. It ia alightly smeller and mom 
atrigoee than t;be type and differs from VAE. plyanthum, eo far an I can nee, only by 
the large eise of the braota of the infioreeaenoe. 

VAB. 3. normatu, King. Hairs of both surf- very nnmerom, those 
of the npper sub-adpressed, of the lower sub-spreeding, softer (almost 
silky); calyx-teeth long, adpressed hairy within. M. n m l ,  Don 
Prodr. F1. Nep. 220; DC. Prodr. 111, 145 ; Nand. in Ann. Sc. Nat. Ser. 3, 
XIII,  289 ; Knrz, For. Flora I, 504; 0. B. Clarke in Hook. fil. F1. BI.. 
Ind. 11, 524; Triana in DC. Mon. Phan. VIII,  352. M. WaUichii, DC. 
1.0. 146. M. napalense, Lodd. Bot. Cab. t. 707. M. p&gicum, Nand. 
1.c. 279. Y. longifo2irwn, Nand. 1.c. 293. 

In  most of the provinces. 
VAR. 4. perakenris, King. Leaves more or lees broadly elliptic, 

5- to 7-nerved, the npper surfaces stngose (sometimes nearly glabrous 
in old specimens ), the lower softly and rather densely pubescent ; 
branches, petiolen and pedicel8 with long, spreading, rather soft hairs; 
calyx-tube densely clothed with long, flexnose, eoft, often ciliate s e b ,  
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the lobee large, adpressed strigose on both snrfaoee : flowers oocasionally 
only 1.25 in. in diam. 

PEUAK ; Ridley 2935 ! Curti.9 1298 ! Wray 1733, 1883 ! Eing'r 
Collector 2173, 2091, 8463 ! Scortechini 780. SINQAPOEE ; Bullet 5728. 
SPLANQORE ; Ridley 1996. DI~TB~B. Java ; Forbes 1142a. 

This hlvl broader leaves more eoftly hairy than VAB. ~ ~ m l u .  The bristles of 
the onlyx are mnoh longer than in any other form of M. malubathricum and approaoh in 
nnmber, length and density those of M. sanguineum, Don. A form of thim from Pemk, 
with the oalyx-hairs shorter than the type, conneab i t  with 16. imbricatum, Wall. 

3. OXYBPORA, DC. 

Large spreading shrubs with drooping branchea terminated by 
large, lax, almost naked panicles of rose-pnrple flowers. Leavee opposite, 
long-petioled, large, 5- to 7-nerved, ovate, aouminate. Panicle long, lax, 
sometimes narrow, the branphes decuseate, the flowers on the branchleta 
not glomerulate, bracts very small. Oalyz-tube ovate, cylindrio or 
funnel-shaped, its teeth 4, short, triangular. Gtamens 8, foar large with 
elongated anthers and fonr small, or all eqnal, opening by a single 
apical pore; the base produced and bilobed, the connective with or 
without an appendage. Ovary inferior, &celled, its apex glabrous; 
style simple, elongate ; ovules numerous ; the placentes axile, radiating. 
Capsub dry, elongate, double fusiform, with 8 ribs. Seeds numerous, 
falcate ; the raphe lateral, produced a t  the apex into a point in front. 
DISTRIB. Seven species, Indian and Malayan. 

Anthem dkimilar  ; petiolem not winged . . . ... 1. 0. sbUulota. 
Anthem uimilar :- 

Petioleu not winged ... . . . ... 2. 0. acutangula. 
IS winged ... ... ... 3. 0. Curtirii. 

NOTIP. 
The genera Allomorphio and Oayspora were M, difaoult of meparation even before 

the disoovery of the new upeciem herein desoribed (via., A. ah&, Scort., 0. acutunph 
and 0. Curtuii) that Baillon (Ha. dua Plantea VlI, 48) united them. In  Baillon'm 
time Oayepra was dietinpished mainly by having fonr of its eight shmenm mnoh 
larger than and differently ooloured from the other fonr. The three older speoiem 
(all British Indian) 0. paniculata, 0. vagans, and 0. cernua and the new Malayan 
one 0. stellulata have thin chareoter, which would form an exoellent head-mark for 
the genns if i t  did not break down. The oharaoter, however, does break dawn, for 
in the two Malayan plants here pnblished as 0. acutarrguln and 0. Curtimi the eight 
anthem u e  all eqaal, although in all other respeots these plants here the fmiem of 
the older speoiw of Osyrpora I have referred these to Osyapora as preferable to 
the alternative course of potting them into Allomo~yhia, and I have therefore, in 
order to admit them, modified the generio oharaoter of Oayspoza aa regards anthem. 
Oayspora, as here defined, t h u  depends for i k  seperation a8 a g e n u  on itd open 
panionlate in0oremnce and long donble fasiform boldly-ridged capanles, while 
dllonorphia is obaraoteriaed by shortly-bmnohed panioles, on the nltimate branohletm 
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of which the tlowers are clustered in pseudo-glomernli, while the capsulea aro not 
maoh longer than broad and are often urn-shaped. 

1. OXYSPORA GTELLULATA, Kiug, n. sp. A shrub, 15 to 20 feet high ; 
young branches, petioles, inflorescence and calyx-tube covered with pale, 
minute, stellate-hairy scales. Lenves somewhat unequrtl, ovate, slightly 
cordate a t  tile rounded base, the apex shortly apiculate, 7-nerved (the 
middle nerve very strong) ; both surfaces free from hairs, but (especially 
the upper) with numerous minute hairy scales most numerous on the 
nerves, the traneverae veins on the lower very distinct and straight; 
length 5 to 9 in. ; breadth 2.25 to 4.5 in. ; petiole 1.25 to 4 in. Panicle 
solitary, terminal, longer than the leaves ; the branches in pairs, divari- 
oate ; flowers in umbels of 4 to 6 on the ultimate bmnchlets. Oalyz-tube 
funnel-sllaped, sub-tetragonous, the mouth with four small triangular 
teeth, narrowed a t  the base into tlle short pedicel. Petals 4, orbicular- 
ovate, blunt, glabrous. Stamens 8, very unequrrl, four linear, purple and 
twice as long ns the other 4 short, yellow. Disc of 4 incurved plates. 
Ovary 4-winged. Oapslile clavnte, opening by 4 broad truncate vnlves ; 
seeds minute, shortly beaked. 

PERAK ; 8cortechini 249 in part ! King's Oollectm 418, 2851 ! T r a y  
1224. DISTRIB. Sumatra, Forbes 3034. 

2. OXTSPORA ACUTANQULA, King, n. 8p. A bush ; young branchen 
boldly 4-angled, glahrous. Lenves elliptic-oblong, somewhat nai~owed 
to the rouuded base, the apex acute, 5-nerved ; upper surface glabrous, 
the lower minutely lepidote-pubescent on t l ~ e  nerves and veins ; length 
4 to 6 in., breadth 1.75 to 2.5 in., petiole .6 to '75 in., minutely lepidote. 
Panicle solitary, terminal, usually somewhat shorter than the leaves, 
broadly pyramidal, lepidote-puberulons, many-flowered. Flowers (in- 
cluding the stamens) -5 in. long. Oalgc-tube funnel-shaped, minutely 
rufons-stellate lepidote, the mouth with 4 small triangular teeth. 
Petals 4, glabrous, broadly ovate, blunt. Stamens 7 or 8, equal, Ianceo- 
late, acuminate, sligl~tly curved, the lobes a t  the base short, rounded, 
appendages none, but a grooved, narrow process on the back of the 
connective in the lower half. Onpeuk oioid, narrowed to the equally 
long pedicel, 8-ridged, glabrons, the mouth with an everted rim, -25 in. 
long. 

PERAK ; w r a y  329. 
3. OXYSPORA CURTISII, King. A shrub ; branchlets bluntly 4-angled 

not winged, pubernlous. Leaves ovate-acuminate, the base rounded, not 
passing into the petiole, ?-nerved, upper surface sparsely strigose, 
minutely lepidote, the lower glabrous, the edges glandular-serrulate ; 
length 5 to 7 in., breadth 3 to 4 in., petioles 1.5 to 2.5, broadly winged, 
the wing much expanded a t  the base and joining that of tlle opposik 
leaf. Panicle solitary, terminal, spreading; longer than the leaves, with 

J. 11. 2 
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numerous 4-angled branches, bracteate, everywhere minitely lopidote ; 
the larger brancl~es bearing a pair of very unequal bracts near the base 
oxactly like the stem-leaves but smaller. Flowers on slender pedicels 
R E  long a8 the calyx-tube. Calyx-tube cylindrio, 8-ribbed, tapering to 
base and apex ; the mouth expanded and truncate but with 4 minute 
teeth. Petals 4, as long as the scaberulons filaments. Starnew 8,  mnah 
exserted; the anthers longer than the filements and longer than the 
calyx-tube, linear, muminate, very slightly lobed a t  the bese md 
inappendiculate. Uapsules fnsiform, a 2  in. long, much expanded a t  
the montb. 

PERAK ; Curtis 1300. 

The only specimen of this which I have seen is in Mr. Curtis's Herbarinm. 
The speoies resembles Allanorphia alatu, Boort. in its eight equal stamens, in 

the shape of its leaves and in its winged petioles ; bnt di%m in its more elongated 
capsnles (which are fasiform instead of globme), in its larger laxer pnnicles and in 
its conspiononsly bristle-serrate lenves. The two speoiea just described form very 
marked connecting links between the genera Allornorlphia and Otyqora. 

4. ALLOMORPHIA, Blurne. 

Sbmbs, tall or short. Leaves opposite, long-petioled, large, lanceo- 
late, ovate or orbicular, nerved, glabrous or nearly so. Panicles terminal, 
compound, with small flowers iu clustered whorls. OaZyz-tube fnnnel- 
shaped or cempanulote, limb of 3 or 4 very short lobes. Petals 3 or 4, 
rose or white, small. Slamens 6 or 8, nearly equal ; nnthem attonnated 
a t  the top with ons pore, cells long-produced and diverging a t  their 
bases; connective mitl~out appendage. O v a y  3- (rarely 4) celled, 
enclosed by but nearly free from the calyx-tube; style filiform, simple ; 
ovules very many, placetitas axile, 2-fid. Capsule small, dry, not much 
longer than broad, usually urn-ahaped, ribbed, opening a t  the top by 3-4 
valves. Seed8 very many, uarrowly obtrapezoidal. DISTEIB. Species 5 : 
whereof 4 are from the Malay Peuinsule and its attached islands; 1 
from Canton. 

Petioles not winged :- 
Calyx-tube with 3 or 4 teeth; stamens unequal; anthers Bagittate 

s t  base ; aapsnle ribbed ... ... ... ... 1. A. eaipua 
Calyx-tube without teeth ; atamens equal ; anther; only alightly 

lobed at  the base ; capsules not ribbed ... ... 2. A. Wrayi. 
Petioles winged :- 

Branahea of the panicle winged ; capsule sub-globular ... 8. A. alatu. 

1. ALLOMORPRIA EXIQUA, Blnme in Flora 1831,II, 523. A shrub, 
2 to 10 feet high ; brsncl~es slender, subangular, pubernlous or glabrous. 
Leaves elliptic-ovate to ovate-lanceolate, rrcuminate, those of the same 
pair often unequal in sizo ; the base rounded or narrowed, not cordate ; 



upper surface very sparsely strigose (glabrous in old leaves) ; the I Iwer 
glabrous, pale, the transverse nerves prominent; length 4.5 to 11 in. ; 
breadth 1.5 to 5 in. ; petiole .75 to 4 in. Pdnicte dsually solitary, ter* 
minal, often longer than the leaves, lax, minutely rnsty-pubescent ; bracts 
lanoeolate or oblong, deciduous ; the$wers -1 in. long, shortly pedicel- 
late, in stalked umbels on the ultimate branchlets or in subsessile 
fascicles. Oalyz rusty-pubernlous, with 3 or 4 short broad teeth. 
Btamens 6 or 8, alternately long and short, sagittate at  the base and with 
a small linear appendage behind. Petah 3 or 4, rosy. Capsub less than 
-1 in. long, boldly 6-riSbed. Naud. in Ann. Sc. Nat. Ser. 3, XV, 310; 
Trima in Tnms. Lion. Soc. XXVIII, 74 ; C. B. Glarke in Hook. 61. F1. 
Br. Ind. 11, 527 ; Cogn. in DC. Mon. Phan. VIT, 464. Melastoma eaigr~n, 
Jack in Trans. Litin. Soo. XIV, 10. tab. 1, fig. 2 ;  DC. Prod. 111, 149. 
M. impuber, Roxb. Fl. Ind. IT, M5; Wall. Cnt. 4048. 

MALACCA ; Qrifith 2163 L 4 (K.D.) ; Maingay 776 (K.D.) ; Harvey. 
P E N A N G  ; Wnllich 4048 ; Curtis 399 ; Qriflth ; King. P E R A K  ; Bcortechini 
227, 383 ; Wray 160 ; King's Oollector 450, 2302, 3106. DISTRIB. 
Sumatra ; Forbes 3062. 

There in some variety in this plant aa regards size and inflorescence. A slender 
form, whiohnever exceeds 2 or 3 feet in height and which has smaller leaves than the 
type, seemeworthy of separation as a variety. It nppeare to have been so reoogninod 
by Wallioh who, in distributing his Herbarium, diatingnisbed it by the lettor a. A 
lesa dietinotly marked form in one in whioh the flowera are grouped on the branches 
of the idoresoenoe in dense almost eessile faaoicles. 

VAR. ~rzinor, King. Leaves narrowly elliptic, tapering much to base 
nnd apex, 2 to 4.5 in. long ; inflorescence slender, few-flowered, very lax : 
height o111y 2 to 3 feet. 

PEN AN^ ; Wallkh, Cat. 4048a ; Ourtie 73. PBRAK ; Smtechini 
1702 ; Wray 161, 3414 ; King's Collector 2302. 

2. ALLOMORPE~A WBAYI, King, n. sp. A shrub, 2 to 4 feet high; 
branclies and petioles wit11 flexnose, spreading, ferruginoos. hairs. 
I~eaves 7-nerved, broadly ovate to rotund-ovate, the Rpex shortly and 
abruptly ncuminate, the base narrowed, the edges obscurely and minutely 
bristle-toothed : upper surface very sparsely strigose or glabrous, often 
with minute, brown scales on the chid nerves ; lower glabmns ; 
length 5 to 9 in., breadth 3.5 to 5.5 in. ; petiole 2.25 to 2.75 in. Panicles 
solitary, axillary, slightly longer than the petioles but much shorter 
than the leaves, glabrous or rusty pubernlous towards tlle extremities : 
the branches short, spreading, rather condensed when young, few 
flowered. Calyx-lube widely campanulate, minutely rusty-pubernlous or 
allnost glabrous, without ribs; the month truncate, slighly waved but 
not tootl~ed. Petuls 4. Btamens 8, equal, the anthers lobed but not 
sagittate a t  the base, the back with a s!igl~t supra-basal appeudage. ' 
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Capsrile glabrous, sub-globular, slightly contracted below the sub-mem- 
brarious tvnncate mouth, under . I  iu. in diam. 

PERAK ; T r a y  2483 ; Kiiag's Collector 2061, 2380, 2773 ; Scorteohini 
50,425. PENANO ; Cttrtia 2008. 

A species allied to A. sxigua, BI. but with pubescent branches and petioles, 
shorter and more contracted paniolee,, a wider, toothless oalyx-tube, sub-globnlar 
capsules and equal anthers only slightly lobed at the base. In Mr. Wrag's field-note 
on his specimens he remarks that the flower8 are white and the leaves dnrk shining 
green above and crimson benenth. 

3. ALLOMOKPHIA ALATA, Scorteohini Mss. A glabrons shrnb, 3 to 6 
feet high ; the branchlets broadly winged. Leaves o v a b  or elliptic- 
ovate, the apex shol-tly acuminate; the bnse l~arrowed into the broadly- 
winged petiole, 5-nerved ; both surfac~s glabl-one, the edges shortly 
bristle-toothed ; length 5 to 10 ill., breadth 2.5 to 4.5 in., petiole -75 to 
4 in. Panicle solitary, terminal, often nearly m long as the leaves, lax ; 
its branches diverging, 4-angled and $-winged, very minutely rusty 
lo pidote. pubernlous. P'lowers clustered in small umbels near the ends 
of the brancbes, the bases of the umbels sometimes with a ring of 
l~rncteoles and minute imperfect dowers. Ualyz-tube cylindric-ovoid, the 
limb expauded and wit11 4 small, persistent teeth. Petals 4, twice a s  
long as the calyx-teeth but shorter than the filaments. Stamens 8, equal, 
exserted, much longer than the calyx-tube. Anthers linear-acuminate, 
longor than the scaberulons filaments, very slightly lobed a t  the base 
and almost inappendiculate. Capsules sub-globular, 8-ribbed, glabrons, 
the mouth truncate, diam. -1 in. 

PERAK ; Scortechini 236; Wray 1327 ; Curtis ; King's Collecfor 572, 
9047. 

The leavea of the same pair differ, often considerably, in size. 

S b b s .  Leaves membnmous, petiolate, ovate- or oblong-IanceoIate, 
scuminate, entire or sinuate-serrate, 3- to 5-nerved. Flowers small 
4-merous, ebracteolate. Calyx-tube oblong=campanulate or shortly 
oblong; the limb not expanded, truncate, minutely 4-lobed. Petals 4, 
avnte, obtuse, glabrons, convolute into a cone before expansion. Stamem 
4, eqnal, the filaments thin: anther incurved subulnte, opening by a 
single apical pore ; basal lobes divaricate, the connective inappendicu- 
late. Ova~y  adhering 60 the calyx, 4-celled; style filiform; stigma 
puuctiform. Cap9ule obovoid or sub-globular, slightly 4-grooved ; 
dehisching slowly by 4 valves. Seeds minute, numerous, irregularly 
recurved, reniform. D~STRIB. 3 species in Malaya, China, Cochin Clliua 
atid India. 
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BLA~TUS COQK~AUXII, Stapf in Hook. Ic. P1. t. 2311. A shrub, 6 to 
10 fect high; young branches slender, as thick as a crow-quill, scaly, 
glabrous or pubernlous. Leaves equal, oblong-lanceolate, narrowed a t  
the base, the apex acuminate, 5-nerved (the marginal pair faint), the 
edges sub-entire ; upper surface glabrous, with a few scattered, small 
glands ; lower glandular-punctate, miuuhly furfnraceous on the nerves ; 
length 4 to 7 in. ; breadth 1 to 2.25 in., petiole '3 to '75 in. Panicles 

axillary or terminal, slender, much shorter thnn the leaves, glandulnr- 
scaly, the few divaricate brnnchlets bearing the flowers in dense tetminal 
glomeruli of 6 to 9. Oa2yx shortly tubular, scaly, the teetli minnte. 
Anthers llnrrowly ovate with many smnll yellow glnnds near the base. 
Capsule subglobnlar, tl~uncate, '1 in. in dinm., subgltrbrou~; seeds 
linear. Ochthoceni pa~.vif lora,  Cogn. iu DC. Mon. Phan. VII, 4.21. - PERAK ; common. DISTRIB. Borneo. 

This is closely allied to B. cochinchinensis, Lonr., but differs notably in its 
panicnlate inflorescel~ce. 

6. OCHTHOCHARIS, Blnme. 

Small, erect, glnbl-ous shtubs, branclles round or obtusely 4a11gled. 
Leavea opposite, petiolcd, oblong or lanceolat,~, 3-7-nerved, minutely 
dentionlate-serrulrrte. Plowere minute, in axillary clustered cymes, 
rnrely in axillary lax cymes or in lax terminal cymose panicles. Oulya- 

tube obovoid, smooth ; teeth 5, small, persistent. P e t a b  5 .  Stamene 8 
or 10, eqnal ; anthers oblong, obtuse a t  the top, opening with one pore, 
at the bnse shortly produced or not;  connective with or without an 
appendage. Ovtcty inferior, 4- or 5-celled, glabrous at  the apex ; style 
simple, filiform ; ovules very many, placentas axile. Capsule globose, 
5-valved, enclosed by the membranous calyx-tube. Beeds vely many, 
irregularly club-shnpcd. DIBTRIB. Species 5 or 6, extending from Singa- 
pore to Borneo. 

Conneotiveof anthers with no appendage at the bnse be- 
hind :- 
Flowers in a terminal panicle, 6-merons . . . ... I .  0 .  pniculata. 

I I  feacicles, 4-memns ... ... ... 2. 0. borneensis. 
Connective of anthers with an appendage &the base be- 

hind :- 
Erect ; flowers 6-merous; leaves 3-nerved ... ... 3. 0. javaniea. 
Decumbent; flowers 4-merons ; 6- to 7-nerved ... ... 4. 0.decumbens. 

1. OCHTHOCHARIS PANICULATA, Korth. in Verh. Nat. Gesch. Bot. 247 
t. 64. A small shrub with slender quadrangular branches, rusty pubes- 
cent towards the tips. Leavee membraneous, elliptic-lanccolate, tapering 
to each end, the edges minutely bristle-serrate, 5- to 7-nerved (the 
marginal pair faint) ; upper surface glabrous ; the lower somewhat pale, 
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scaly-pubernlous on the nerves and prominent trcmnsverse veins ; length 
2.5 to 5 in., breadth 1.25 to 2 in., petiole '35 to 8.5 in. Panicle cymose, 
terminal, spreading, less than half as long as the leaves ; branches 
opposite, pedicels unequal, bracteolate a t  the base, not quite so long aa 
the dowels. Pefirls 5, ovate-aoumiwte. Btamew 10, anthers oblong, 
blunt, not produced a t  the base and with the connective inappendicnlate. - - 
Capslrla depressed-globular, glabrous, wilh 5 shallow grooves, -9 in. 
in diem. Blume Mnu. Bot. I, 40; Naud. in Ann. Sc. Nat. ser. 3, XV, 
307, with fig. ; Miq. F1. Ind. Bet. I, pt. I, 556; Triana in T m e .  Linn. 
Soc. XXVIII, 74. C. B. Clarke in Hook. 61. P1. Br. Ind. 11, 528; 
Cogn. in DC. Mon. Pllan. VII, 480. ~el$toma oxyphyllurn, Benth. in 
Wall. Cat. 4083. 

SINGAPORE ; Wallich. DISTRIB. Borneo. 
2. OCRTHOCHARIS BORNEENSIS, Blume MU8. Rot. Lngd. Bat. I, 40. - 

A shrnb, 3 or 4 feet high. Leaves membranous, elliptic-lanceolete, 
5-nerved (the lateral pa& small), muminate, the base cuneate, the 
edges minutely dentat,e, upper surface glabrous, the lower pale, minutely 
and fnrfnraceously stellnte-hairy on the main and rather prominent 
tranverse nerves ; length 3 to 4.25 in. ; breadth 1.25 to 1.75 i n .  ; petioles 
sparsely stellate-hairy, unequal, '3 to 1-8 in. long. Flowers in fascicles 
of 4 to 7, from tubercles on the stem below the leaves; the budu 
conical, -1 in. long; pedicels slender, eb~acteolnte, -25 to -3 in. long. 
Petals 4, bl-oadly ovate, narrowly acnminate. Stamme 8 ; the anthers 
oblong, blunt, neither produced nor appendiculate a t  the base. Capsule 
depressed-globular, glabrous, failltly 5-grooved, '2 in. in dinm. Naad. 
i n  Ann. Sc. Nat. Ser. 3, XV, 307 ; Cogn. in DC. Mon. Phal~.  VII, 480. 
0. bttruewie, Teysm. and Binn. in Nnt. Tijdschr. Ned. I i~d.  XXV, 426 ; 
Miq. in Ann. Bot. Lugd. Bat. I, 216. 

 ING GAP OR^ ; B i d h  6221. DISTRIB. Borneo, Molluccas. 
3. OCHTBOCHARI~ JAVANICA, Blnme in Flora 1831, 523. A shrnb, 

2 or 3 feet high. Leaves subcoriaceous, lanceolate or oblong-lanceolate, 
route, the base cuneate, 3-nerved ; both surfaces glnbrous and with the 
nerves indistinct ; the lower rather pale when dry, the edges remotely 
bristle-eemte; length 2 to 3-5 in. ; breadth .6 to 1 in. ; petiole .2 
to -5 in. Cymes or frscicles about as long as the petioles, few- 
flowered; pedicel8 slender, minutely bracteolate at  the base, -15 to '45 in. 
long. Flower-buds .15 in. long, much pointed. Petals 5, broadly ovate, 
abruptly acu~ninate. Atithers 5, twice ae long as the  filament.^, minutely 
spurred a t  the bese behind. aapsule snbglobnla~,, with 5 shallow 
k v e s ,  glabrous, -15 to -2 in. in diem. ; the placentas persistent, woody, 
rough on their outer eurfaces. Naud. in Ann. So. Nat. Ser. 3, XV, 307 ; 
Miq. F1. Ind. B~t t .  I, pt. 1, 556; Kurz, For. FI. I, 507. Trianct Melast. 
74, tab. VI, fig. 67 ; C. B. Clarke in Hook. fil. F1. Br. Ind. 11, 528 ; 
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Cogn. in DC. Mon. Phan. VII, 480. Melastoma ? littoreum, Wall. Cat. 
4087. 

A sea-shore plant, SINQAPOBE, JOBORE, ~ ~ L A C C A ,  PERAK. DISTRIB. 
Burma, Borneo, Java. 

4. OCL~THOCHARJI DECUMBENB, King, n. sp. A creeping or decumbent 
shrub, 3 to 5 feet lortg ; stems as thick as a swan's quill, rounded, often 
rooting a t  the nodes. Leaves thinly coriaceous, elliptic-lanceolate, 
shortly acnminate, rounded or cnnente a t  the base, the edges obscurely 
bristle-serrate, 5-?-nerved ; upper surface qlabrous ; the lower pale and 
with a few minnte, scattered scales ; length 5 to 7.5 in. ; breadth 2 to 3 
in. ; petioles unequal, stout, sparsely scaly, -5 to 1.25 in. long. Flowers 
in dense, axillnry cymes shorter than tlte petioles, the pedicel8 short, 
bracteolate. Oalyx-tube glabrous, faintly ribbed, the teeth 4, small. 
Petals 4, broadly ovate, ncnminate. Stamens 8 ; the anthers curved, 
tapering to the truncate apex, elightly produced at the b a ~ e  and with a 
minnte tubercle behind. Oapsule depressed-globose, glabrous, faintly 
4-grooved, 'J8 in. in diam. 

PERAK ; King's Colkctor, 2833, 10425. 

Shrnbs ; branches often round. Leaves petioled, ovate or Ianceolate, 
entire, 3-7-nerved. Plowers small. Calyx-tube campanul~te or funnel- 
shaped ; lobes 4, usually very small. Petals 4, minnte, glabrous. 
Stammas 8, equal; anthers attenuate a t  the top, opening by one pore, 
scarcely produced at the base ; connective with or without a short spur. 
Ovary nmrly free, 4-celled ; style filiform, simple ; ovules many. 
Capsrrle splitting by 4 large valves a t  the summit. Beeds exceedingly 
minnte, cuneate-obovoid. DI~TRIB. Species 9 or 10 ; Malaya and 
Burma. 

Infl~rescenoe umbellate ; leaves small, oblong- or elliptic-lanoeolete :- 
Nearly glabrons in all its parts ... . . . ... 1. A. mucranthus. 
More or leas pilose :- 

Calyx-tnbe mealy tornentose, the teeth narrow, glan- 
dnlar ciliate on the edges ... ... 2. A. Scortechinii. 

Calyx-tube not tornentoae but wich many long spreading 
gland-tipped hairs, the teeth minnte and withgut hairs 8. A. Uurt~ii. 

Infloresoerrpe a large paniole ; leave8 large, ovate :- 
Panicle densely tornentose, lenves 7-nerved ... ... 4. A.jEoribundur. 
Panicle clothed with short, flat, adpressed, scale-like hairs, 

leaves 5-nerved ... . . . ... ... 5. A. subbpidotw. 
1. A N E R I X C L E I ~ ~ ~  MACRANTBUS, King, n. sp. A small shrub; 

youtlg branches with pale lenticela, glabrous except for a few adpressed 
hairs nt the apiccs. Leaves nearly equal, elliptic-lanceolate, much 
nnrrowed to the base, the apex shortly acaminate; both eurfeaes 



16 0. King-Mutejials for a Flora of the Malnyan Peninsrcla. [No. 1, 

glabrous, the lower pale when dry;  length 2.5 to 4 in., breadth -8 to 
1.5 in., petiole .4 to '8 in., strigose. Uinbels axillary or terminal, 
usually solitary, 4- 6-flowered, on slender, sparsely strigoee peduncles 
shorter than the leavee. Flowers (it~cluding the stamens) -5 in. long. 
Calyx-tube infundibuliform, sparsely ~dpressed-pilose, nearly as  long 
as the slender strigose pedicel ; the mouth with 4 narrowly triangular 
acnminate, erect, persistent teeth nearly as long aa the tnbe. Petals 
4, ovate, acuminate, glabrous, slightly longer than the calyx-teeth. 
Stametls 8, sligl~tly unequal, the alternate 4 sltorter but of the same 
shape as the longer 4, the base in all emarginate, scarcely lobed but 
with a vely short process behind. Scales of disc 4, their apices 
broadly truncate and slightly toothed. Capsule globose-ovoid, .25 to 
.3 in. long. 

PBRAK ; a t  elevations of 2000 to 4000 feet, Swrtechini ; Wvay  
297,162 1. 

A species near to A. hirsutus, Korth., but differing in being glabroas and in 
having larger flowers whioh, amording to Mr. Wray, are piuk. The umbels of lhia, 
when in bud, are enolosed in oblong, docidnous, sparsely atrigoae b m t s .  

2. ANERINCLEISTUB SCORTECHINII, King, n.  sp. A sle~tder s l~mb,  
3 to 4 feet high ; young brnncbes, petioles and inflorescence with many 
spreading and sub-adpressed, gland-tipped Ilairs. Leuves very unequal 
(one of each pair very small), oblong, slightly narrowed to the rounded 
base, the apex acuminnte, the edges ciliate; main nerves 3 to 5, the 
minor nerves trnnsverse, rather faint ; both surfaces usually glnbrons, 
the upper sometimes sparsely strigose, the main nerves on both and the 
transverse on the lower surfaces bristle-hairy ; length of the lnrger leaf 
of the pair 2.5 to 4 in., breadth .8 to 1.4 in. ; petiole -3 to '4 in ; the 
smaller leaf of the pair from one-fourth to one-half as large and pub- 
sessile. Iijjorescence nxillary, solitary on a sle~lder peduncle about as 
long ns the smaller leaf, umbellately cymose, 6- to 10-dowered. Calyz- 
tube globose-campanulate, minutely mealy tomentose, about as long a~ 
the pedicel ; teeth 4, narrow, reflexed, each ending in a bristle aud the 
margins bearing 6 or 8 long straigl~t haire with small glandular apices. 
Petals 4, ovate, glabrous, shorter than the calyx-teeth, each with a 
slender, gland-tipped, reflexed hair a t  the apex. Anthers 8, equal, acute, 
very slightly lobed a t  the base and insppendiculate ; style thick, 
straight; stigma small. Ovary crowned by obtuse, sometimes crenulate 
smles. 

€'ERIK ; Scortechiili 51, 450 ; Curtis.  
This closely resembles A. Curtisii, Stapf, but in distinguished at once by the 

calyx which has its tnbe covered with minute mealy pnbesoence while tho teeth are 
long, reflexed, with long glandnlar hairs on the edges, whereae in A. Curtisii the 
calyx-tube beam many long glandular hairs end the teeth ere triangular, minute 
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and hairless. The leaves of A. Curtisii moreover are strigow between the nerver 
on both wrfaow. 

3. A N E R I N C L X ~ ~ T U ~  CURTI~II, Bhpf in Kew. Bull. for 1892, p. 196. 
A small shrub, like A. Bwrteclrinii, the young branchea, petioles, and 
inflorescence spreading slightly and not gland-tipped; kacee aa in 
A. Smtechinii but strigose on both surfaces. Calyz-tube with numeroue 
snbulate, gland-tipped, spreading hairs ; the teeth minnte, triangular 
and without haira. A n t h a  blunt. 

PENANQ ; Curt& 412. 

feet high : young branches, petiolea and paniclee densely and ehartly 
tawny-tomentose. Leaw unequal, ovate, shortly aonminate, ?-nerved 
a t  the rounded base, (the main nerve giving off a pair about 1 in. from 
the base) ; upper surface with a few short scattered bristles, the main 
nerves densely bristly-pubescent ; lower surface with short ooarse hail* 
especially on the nerves and veins ; length 5 to 9 in. ; breadth 4 to 
5.5 in. ; petiole 1 to 2 in., ono leaf of each pair smaller t h m  the otlker. 
Panicle terminal, solitary, longer than the leavea, much branohed, tile 
branches unequal and in pseudo-whorls, many-flowered, the ultimate 
branchlets few-flowered, cymose. Calyx-tubs funnel-shaped, tapering 
into and longer than the pedicel, adpressed-pilose : the mouth truncate 
and with k small broadly triangular teeth and k alternating tufts of 
inwardly-directed hairs. Petah 4, shorter than the calyx-tube, broadly 
triangnlar or occasionally quadrate, apiclllate, glabrous. Stomens 8, 
equal, or 2 smaller and sometimes suppressed ; anther8 curved, with two 
deep broad lobes a t  the base but no appendage. Capsule broadly 
obovoid, truncate, tapering nt the base ; seeds minute, broadly linear. 

PEUAK ; Scortechini 249 in part ; Ridlay 5342 ; Curtis 1299. 

5. ANBBINCLBISTUS BUBLEPIDOTUS, King, u. sp. A shrub, 10 to 15 feet 
high ; young branclles, petioles and inflorescence densely clothed with 
short, fiat, adpressed, scale-like pale hails. Leauee somewhat unequal, 
ovate, shortly muminate, on loug petioles, 5-nerved, entire; upper 
eurface glabrous except for a few minute scale-like I~aira, the main 
nerveo hairy like the petiole; lower surface much reticulate, minutely 
lepidote-hairy, tlre middle nerve hairy like the petiole; length 4 to 
8 in., breadth 2 to 4 in. ; petiole 1 to 1.5 in. Panicle terminal, solitary, 
erect in flower, pendent in fruit, usually longer than the leaves, few- 
branched; the ultimate branches nneqnal, short, few-flowered, some 
of them in pseudo-whorle, pedicel8 lees than . I  in. long. Culyz-tube 
~ 1 5  in. long, (when dry) reddish, clothed with scattered, adpresaed 
sde- l ike  haire, tnbnlar-campanulate ; the teeth 4, short, aoute. Petalo 
4, orate, acnminate, glabrous, shorter than the calyx-tube. Stametu 8, 

J. 11. 3 



subequal, all yellow, curved, deeply lobed a t  the base but inappendi- 
cnlate. Uapsuk obovoid, much tapered to the pedicel, '15 in. long 
(when dry), soabrid from the stiff, strigose, scale-like hairs. Seed 
minnte eubulate. 

PERAK ; Scortechini 310 ; Kilrg's Collector 8068. 

I take the opportunity to  describe here the nndernoted new species from 
Borneo. 

AFIEBINCLII~TU~ O L O ~ B I T U ~ ,  King, n. ap. A shrnb ; young brnnchea, pbtioles, 
wain nerves of lea- and inflorescence densely oovered with short, oocrrse, adpresaed, 
pale hairs. Leatwe narrowly oblong, narrowed towards the b e ,  the apex acuminate; 
upper surface glabrous but with a few scattered glands; lower aurface with a few 
pale hairs of unequal length on the bold transverse veins; length 3'5 to 8 in.; 
breadth 1 to 2 in.; petiole '5 to 1 5  in. Panicle solitary, terminal, very narrow, 
b e ~ r i n g  a few very short, almost sessile, 4- to 64owered umbels. Flamers on pedicel8 
abont half the length of the calyx-tube. Cnlya-tube short, campanulate, pubescent; 
the  month wide and with 4 short, triangular, aonte, spreading teeth alternating 
with tofts of hair. Petab 4, narrowly oblong, spreading. Stamens 8, equal; 
anthers slightly lobed a t  the buse, inappendioulnte. Ouary &ridged, 4-celled; ovules 
numerous. Capsule sub-globnlar. 

BORNEO ; Sarawak, Hullett 267. 
A species resembling A. a~~isoy~liyl lus ,  Stapf, in the shape of its leaves. The 

infloreacenco is however very different; and in its short subsessile panicle recalls 
to  one'e memory A. Beccarianus, from wl~iah its leaves distinguish it nt once. 

8. SONERILA, Roxb. 

Low herbs, rnrely half-shrubs. Leaves membrnnoos 01. more or less 
fleshy, opposite, those of a pair similar in shape, althougll often very 
different in size, or distinctly l~eteromorphous and then often apparently 
altcrnnte, usually more or less oblique, 3-7-nerved from the base or 
~ ienr  the base, rarely pinnate-nerved. Flolcers pink or white, iu 
scorpioid simple or pseudo-umbellate cymes, 3 nerved. Ualps sub- 
cylindrical, turbinate or campannlate, 3-lobed or 3-toothed. Petalsovate, 
obovate or oblong, acute, acuminnte or obtuse. Stamepzs 3, equal, rarely 
6 and slightly unequal; anthers linear, oblong or lanceolate, obtuse, 
acute or (often long) acuminate, minutely 2-lobed a t  the base, without 
appendnges, dehiscing with apical pores. Ocary attached to tho calyx- 
tubo by narrow longitudinal septa, depressed a t  the apex, 3-celled; 
style fillform; stigma punctste o r  capitellate. Fruit enclosed in the  
persistent, ultimately spongy calyx-tube and forming with i t  a usnally 
.more or less trigonous, uubcylind~~ical, torbinlrte or hemispl~erical false 
capsule, dehiscing from the centre of the depressed top with 3 valves or  
-6 fine teeth. Seeds minute, numerous, ovoid, pyramidal or clarate, 
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~mooth or asperulous ; mphe usually thick, spongy. Species over 100 
throughout tropical Asia,. 

Leaves similar, although often very unequal in size. 
Stamens 8. Fruit nanally smooth (see No. 12-14) ; valves 
entire, diatinot, exceeding the margin of the mature 
oalyx (5  Eu-Souerila) :- 

Erect or ascending herbs with fibrous roots and without 
rhizome :- 

Calyx very ~lender  (also in frnit) ; stem with 2 some- 
what rained, oommissnral lines. Very soantily hairy 
or glabrous, often mnoh branched and small- w 
marrow-leaved (except No. 1) herbs :- 

Leaves ovatm, 1-19 in. by 7-'9 in. ... ... 1. 8. epilobioidaa. 
Leaves muoh smaller or a t  least very mnch 
narrower :- 

Anthem '12-'18 in. long : - 
Leaves oblong to elliptio-oblong, '3-'6 by 
'16223 in. ... ... ... ... 8. 8. calamhthifolia. 
Leaves lanoeolnte, 1-1'76 in. by '16-23 in. ... 8. 8. hyssapijolia. 

Anthem .06-09 in. long ... ... ... 4. 8. srecta. 
Calyx more or less oblong- or ovoid-campnunlate 3 

fruit tnrbinate or obpyramidal. Stem terete or 
qnadrangnlar :- 

Leaves more or less ovate, long aonminate, 1-2 in. 
by -4-1 in. or still smaller, ncutely aud coarsely 
toothed, thin, 3-6-nerved from the very baae ; 
petioles long, very slender ... ... ... 5. 8. tsnuifolio. 
Leaves nsnally larger, not coarsely toothed :- 

Upper side-nerves starting from above the bane :- 
Leaves pinnatinerved, acute or aonminate a t  
the base ... ..# ... ... ... 6. 8. flaecida. 
Leaves not pinnatinerved (rarely snbpinnati- 
nerved in No. 7); all the side-nerves springing 
from near the bane, rarely the nppermost from 
near the middle - 

Cymes distinctly pedancled :- 
Anthers snbaonte, '09-'12 in. long; leaves 
membranous, ronnded or enboordate a t  
the base ... ... ... ... 7.  8. andamonauis. 
Anthers slender, aonminate, '2-'8 in. long - 

Stem, petioles and inflorescence minutely 
tomentose ; leaves thinly membranoas, 
sobcordate a t  the base on very long and 
slender petioles ... ... ... 8. 8. pqpulijolia. 
Stem, petiolen and intloresoenoe with 
long haim ; leaves acute or rounded, bat 
not enboordate a t  the bese :- 

Leaves membrawne, more or leas 
oblong, naaally acnte a t  the base . . 9. 8, &lido. 
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Leaves m e w b a t  flmhy, rounded a t  
t,he baee I 

Hairs more or less spreading, often 
very long, particularly on tbe 
petiolea and near the leaf margins ; 
leaves light-brown beneath ... 10. 8. rudin. 
Hairs adpresaed, very soft ; leaves 
[~lnnwns beneath with rnfons hairs 11. 8. mdlis. 

Cymw sessile, reduced to few-flowered 
faocicles :- 

Unbranched or almost unbranched herbs :- 
Leaves fleahy, very dark and glabrous 
above, glenwos or pale-brown with rnfons 
nerves benenth; calyx with scattered 

... gland-tipped heirs ... 12. 8. albijlora. 
Leaves membntnous, more or less oovewd 
011 both sides with rnfons flexaone hairs ; 

... calyx densely himnte ... 13. 8. lasiantha. 
... Snffrnteecent, mnoh branched ... 14. 8. eugruticosa. 

All the nerve8 springing from the very bnae of the 
lenf ; adnlt leaves quite glnbroue, broadly elliptic, 

... ... ... fleshy ... 16. 8. elliptiea. 
Herbs with short stems, springing from a creeping rhi- 
aome and with ueunllg crowded to rosnlate leavea and 
terminal or snbterminnl pednnoled oyrnes :- 

Lenvca 3-7 in. by 2 4  in., 7-nerved from the very baae 
with conspionons subhorisontal transverse veins :- 

Stam, petioles and peduncles very eomlent,  stout 16. 8. mccrlenta. 
Stem, petioles and pednnclee nsually elender ,.. 17. 9. repenr. 

Leaves emall ; uppermost side-nerves springing from 
above the bane ; transverse veins indietinot or 0 :- 

Leave8 oblong to lanceolate-oblong, 2-3'7 i n .  by 
... -3-1'4 in., pinnatinerred ... IS. 8. ~nuscicola. ... 

Leavee muoh smaller, not or very indistinotly 
pinnatinerved, lateral nerves springing from below 
the middle - 

Leavee oblong-lanoeolate to lanceolate, acute a t  
... both enda ... ... ... 19. 8. nntosn. 

Leaves ovate to elliptio or oblong, rounded or nub- 
cordate ah the base I- 

Stem 1-8 in. long; leaves broad, crowded, in 
nbont 3 psirs ; petioles '6-7 in. long :- 

Leaves entire, not oiliate ; -9-1-7 in. by .6-1.2 
in. ; petals '95 In. long ; anthem '1642 in. long 20. 8. congarrta. 
W v e r  toothed, ciliate, '6 .8  in. by '428 in. ; 

petnla 46 in. long; anthers '12-.15 in. long ... 21. 8. Qrifithii. 
Btem shorter ; leaves narrower, more nnmerons, 
submaulate ; '8-1'4 in. by '$4 in., often beanti- 
fully variegated ; petioles np to 1 in. long, 
vnry W d e r  ... ... ... 22. 8. CyclamimUa. 
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Leavee of each pair similar in shape, but very unequal in 
size or one quite mappremed. Btamens 6. f i n i t  M 
in En-Bonerila (5 Sonerilopin, Yip.) . . . ... 
Leaves of eaoh pair very dissimilar in shape and size, one 
very small and more or lenn rotundate or wniform- 
cordate, often deoidnone. Cymes usually from the axils 
of the m a l l  leaven, henoe often apparently leaf-oppoaed. 
Anthem 3, oblong, obtuse, not over '16 in. long. Fruit 
more or leas torbinate or nemigloboae, obaonrely 
trigonow, m l l y  wnspiononely murioate ; valves not or 
very slightly exceeding the margin of the mature oalyx, 
often not or indintinotly ~eparating from each other a t  the 
periphery, but eaoh of them always splitting into 2 
membranons teeth in the depressed centre of the fruit. 
( 4  Hexodon, S t a d )  :- 

Cymw distiootly, densely and persistently bnroteate, 
distinotly and often long pednncled :- 

Cymee simple or 2 or more, w a d e  on a common 
peduncle, forming a deme head :- 

Cymes simple, a t  length 1-1.6 in. long; leaves 
obliquely oblanoeolata to obovate-oblong, 8-7 in. 
hy 1-1.6 in. :- 

Leaven fleshy, glabrone with the exception of 
the minutely strigillone nerven of the nndemide . . . 
Leevee membranous. with rather long and spread- 
ing hairs beneath and along the marginn ... 

Cymes nsually 2 or more, m i l e  on a aommon 
pednnole, very short, gathered in a dense head ; 
lea- obliquely obovate, elliptio or oblong, 4-8 in. 
by 1'76-8 in. ... .. . ... ... 

Cymes nenally 8 or more on a common pednnole, epoh 
with a speoiul pedunole, gathered in a loose umbel ; 
leave8 obliquely elliptio, 8 4  in. by 1.76-2.76 in. ... 

Cymea ebraotestel or indistinotly or deoiduously braateeta 
Oymes sessile or anbseeeile; peduncle, if any, lee8 
than '6 in., when mature ; fruit rnurioate - 

Oymes dense, indiatinotly brmbatel a e d l e  :- 
B m t a  linen?, unal ly  minute, or uupprerrsd I 
calyr pabeecent; leaven fleohy, k n  when dry, 
glnbroae shove, rhortly aed adprwadly pubes- 
cent or tomeutom beoeath ... ... 
Braotn Bliform, ciliate, hidden among long spread- 
ing hain ; calyx nhaggy ; leaves membranous, 
very hairy on both sidea ... ... 

Oymes mbaeasile nomewhat loom, ebiaoteste or 
deoidnoudy blaobeste :- 

. Leavea obliquely obovate-lanoeolate to oblong, 
26-6 in. by 1-2'6 in. :- 

Leaves mmewhat fleshy, firm, when dry with 
wnapiouona trawverae v e h  ; pedicel8 very 

28. 8. hetarostemon. 

M. 8. integrifolia. 

26. 8. bractsatu. 

88. 8. Nidularia. 

29. 8. bmehyantha. 
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slender, to -25 in. long ; calyx with short, fine, 
spreadi~~g hairs; fruit '08-'1 in. long, finely 
muricate .-. ... - ... ... 30. S. microcarpa. 

Leaves membranous with mnspiouous raised 
transverse veins; pedicels slender, '08-'12 in. 
long ; oulyx with long spreeding hairs ; fruit 

... -15-'18 in. long, coarsely mniioato ... 31. S. costulala. 
Lunves obliquely elliptic, 4-8 in. by 2'2-3'5 in. ; 
fruit '2 in. long ... ... ... 32. S.macrophylla. 

Cymes distinctly, often long, pedunoled :- 
Cymes 2 or more gathered in an umbel, or if simple, 
then with a pair of (often minute) leaves a t  the 
middle :- 

Calyx hairy ; fruit mnrioate :- 
Cymes nsunlly compound, minutely braoteate, 
nxis shaggy ; leaves more or lees hairy all over 33. 8. pradoaa .  
Cymes usually simple, deciduonsly braotente ; 
bracts small ; axia sliortly hairy ; leaves gla- 
brous (in the Peninsular speoimens) with the 
exoeption of the very shortly and soantily hairy 
nerves and veins of the underside ... 34. 8. begoniaefolia. 

... Calyx glabrous ; fruit smooth ... 86. 8. glabriflora. 
Cymes simple, ebraateate ; peduncle naked :- 

Softly hairy or tomentose all over :- 
Leeves oblong-elliptio or obovete, 22-28 in. 

... by 1-1'2 in., petals '18 in. long ... 36. S. elatostmtoides. 
Leaves oblong to lanceolate-oblong, 3 4  in. by 

... ... 1-1'5 in. ; petals '36 in. long 37. 8. bicolor. 
Shortly tomentose on stem, petioles and pe- 
duncles and pubescent on the nerves on the 
underside of the 1-eaves, otherwise glabrone ; 
fruit smooth ... ... ... ... 88. 8. Calycula. 

1. SONERILA EPILOBIOIDES, S t ~ p f  and King. An erect, sparingly 
branched, almost quite glabrons herb, about 6 in. high. Stem with 
2 prominent very &nutely hairy lines or quite glabrous. Leaves of each 
pair similar in shape and equal or almost equal in size, ovate, acute or 
subacute, aouminate a t  the base, minutely toothed, thinly membranous, 
green, glabrous or with few scattered, soft, adpressed hairs above, 1-1.75 
in. long by .7-'9 in. broad, finely 5- (rarely 3-) nerved from the very base - - 

with a few delicate side nerves higher up; petiole -4t.5 in. long, slender. 
Cymes terminal,peduncled, rather loosely 5-6-flowered, glabrous; peduncle 
.6--8 in. long, slender ; pedicels a t  length up to -2 in. long, very slender. 
Oalyz very slender, obconical, '25-.3 in. long ; teeth broad, triangular, 
mucronulate. Petale elliptic-oblong, acuminate-apiculate, -2 in. long, 
pink. Anthers subacute ; '12 in. long. Style filiform, .IS15 in. long ; 
atigma subcapitate. Mature fruit unknown. 

KEDAH ; Santow, on the limestone islands, Ourtis 2114 ! 
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2. SONERILA CALAMINTHIFOLIA, Stapf and King. An ascending or 
almost prostrate brwched herb, from a few inches to 1 ft. high, with 
very minnte, spreading hairs all round or along the 2 commissnral lines of 
the  stem and branches, or glabrescent below and with scattered, adpressed, 
short, strnight or flexuons llairs on the npper side of the leaves. Stem 
terete below, qnadrangnl~r  in the upper part, purple, like the branches 
slender and often flexnons. Leaves petioled, rarely the uppermost sub- 
sessile and then sometimes appa~*ently whorled, those of a pair eimilttr 
in shape and ~ i z e ,  symmetrical, oblong to elliptic-oblong, subobtuse, 
narrowed into the petiole, acutely toothed with the teethusually mncro- 
nate and the margin revolute, rather stoutly membranous or almost 
fleshy, pale-green, purple along the midrib, .3--5 in. by -15--23 in., 
1-nerved or with 1 very fine side-nerve on each side from near the bsse; 
petioles -08--12 in. or lese. Cymes terminal, 2-5-flowered, ultimately lax 
o r  flowers solitary ; peduncles filiform, -4-4 in. long; pedicels very 
slender, abont -08 in. long. Uc~lyz slender, obconical-oblong, -15--2 in. 
long; teeth triangular, broad, acute. Petale elliptic, cuspidate, about 
~ 3 3  in. long, pink. Anthers shortly acuminate, -12-.17 in. long. Style 
filiform, -2 in. long; stigma punctiform. Fruit oblong, snbtrigonous, 
smooth, .25--3 in. by  -08-.1 in. 

PERAK ; Gunong Batu Pateh, 4300 ft., Wray 1022 ! 
3. SONERILA HYSSOPIFOLIA, Stapf and King. An erect, simple or 

branched herb, 6 9  in. high, with two lines of short, curled hairs on the 
stem and brarlches, and with whitish, flexuons, longer hairs on the npper 
Ride of the leaves. Stena subterete below, q n a h n g n l a r  above. Leaves 
sessile or petioled, those of a pair similar in shape and sizo, lanceolate, 
subrtcute, cuneate a t  the base or the uppermost sessile and rounded a t  
the base, symmetrical, minutely and somewhat remotely toothed with 
very acute or mucronate teelh, membt.anous, green, pale below, 1-1.75 
in. by -15-.3 in., indistinctly 3-nerved from near the base; petioles 
very variable in  length, up to '4 in. long, or 0. Cymes few-flowered, 
a t  length lax ; peduncles .8-1 in. long, very slender, pedicels very 
slender, .04--08 in. long. Calyx very slender, almost cylindric, 
b24-.28 in. by .04 in. ; teeth triangular, mncronnlate. Petale elliptic- 
oblong, mute, .27 in. long, pink. Anthera acorninate, .lb2--18 in. long. 
Btyle filiform, abont .18 in. long ; stigma enbcapitate. Frtrit trigonous- 
cylindric, slightly obconical a t  the base, .5 in. by almost '1 in. 

PERAK ; Qunong Hijan ; Scorteehitai 1426 ! 
4. SONERILA BRECTA, Jack in Malay ?disc. 1, 7. A copionsly 

branched herb, 1-1.5 f t .  high, more or less hairy with the exception of 
the inflorescence, hairs flexuous, finely pointed, those of the stem and 
branches short, dong  2 lines, those of the leaves longer, whitish, all 
over both surfaces. Stem subterete below, quadrangular above, 
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branched all along, branches more or less divaricate, 1 or, in luxuriant 
specimens, 2 from each leaf axil ; often branched again. Leaves sessile 
or petioled, often apparently whorled on the upper or, in vigorone 
specimens, almost on all nodes, those of a pair similar in shape and size, 
lanoeolate or ovate, acute or subacute, contracted or subcuneate a t  
the baae, rather symmetrical, entire or minutely toothed, membranons, 
peen  or greyish when very hairy, -41.2 in. by 2--4 ill., indistinctly 
3-nerved from near the base ; petioles slender, very varinble in length, 
up to '3 in. long, or 0. Cymee 2-9-flowered, a t  length very lax ; pedun- 
cles filifo~pl, -4-2 in. long ; pedicels very slender, -04 in. long or hardly 
any. Ualyz very slender, almost cylindric, .15-.2 in. by -03 in., teeth 
triangular, short. Petale elliptic-oblong, cuepidate-muminate, -15 in. 
long, pink. Anthers ovate-lanceolate, acute or subacute, -06-.09 in. 
long. Style filiform, -12 in. long; stigma pnnctiform. Fruit almost 
cylindric, slightly trigonons, smooth, .3--45 in. by .06--08 in. Jack in 
Hook. Bot. Misc. I I ,63  ; Blume in Flora (1831), 491 ; Benn. PI. Jav. 
Rar. 217 ; Nand. in Ann. Sc. Net. Ser. 3, XV, 324 ; Miq. F1. Ind. 
Bat. I, 563 ; Triana in Trans. Linn. Soc. XXVIII, 75 ; C. B. Clarke in 
Hook. f. F1. Brit. Ind. 11, 530; Cogn. in DC. Monogr. VII, 492 ; Stapf 
in Ann. Bot. VI, 304. 

PWANO; Government Hill, Cu~./is, Porter in Wall. Cat. 4092; 
Muingay 2214 (778, Kew Distrib.). DISTBIB. Northwards as  far as 
Moulmein. 

VAL jlszuora, StApf and King. Sten~r ascending, like the very 
eleuder branches more or less flexuous. Leaves lanceolate to linear- 
lanceolate, scuminate a t  the base, -4--8 in. by -12-2 in., more or leaa 
pubescent or scabernlous from very short hairs, mainly above, margins 
usually finely but sharply toothed and often revolute. Cymes 3-1-flowered 
with crrpill&y peduncles. Arrit -27-.35 i l l .  long, by - 6 . 8  in. 

PSNANG ; on rooks, 2000 ft., Ourtis 1238 ! PEBAK ; Larut, on m k s  
in rich, moist mil, 300 to 600 ft., Kunstler 2364! Swrtechini 91 ! 

VAB. d i b ~ ~ l w ,  Stapf and King. Stemr ascending or erect, branches 
very slender, slightly &xuous, very minutely hairy along lines or almost 
glabrous. Leavesoblong-lanceolata to ovate-lanceolate, minutely toothed, 
narrowly revoluta on the margins, very pale benenth, 3-5-nerved near 
tile base, nerves fine, but rather distinct. Oymea 61-flowered, rather 
congested, also when mature. Anthers 98--09 in. Fruit oblong-cylindric, 
-3-.35 in. by -08 in. 

PEBAK ; Swtechini 160 ! 
5. SONERILA TENUlrOLIA, Blume in Flora 1831, 491. An erect or 

agoending, branched or unbranched herb, 6-1 2 in, high, n~ually with 
scattered, spreading, gland-tipped hairs in the upper part of the stom, on 
the peduncles and pedicels, arid uear the mouth of the calyx and wit,h few 
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adpreesed, finely attenuated, pale hairs on the npperside of the blades, 
rarely almost quite glabrous. Stem slender, terete below, more or less 
qnadmngnlar npwards. Leaves of a pair similar in shape, but unequal in 
size, ovate to ovate-lanceolate, long acnminate, symmetrioal or slightly 
asymmetrical and rounded a t  the base, acutely and coamely toothed, 
tbiuly membranous, dark- or pale-green, the larger 1-2 in. by -4-1 in., 
dist,inctly 3-, rarely 4-5-nerved from the very base, very faintly pin- 
nate-nerved higher up ; petioles very slender, reaching 1.5 in. in length, 
purple. Cymee 1-6-flowered, almost pseudo-umbellate ; peduncle -5-1 
in. long, like the slender pedicels pnrple or crimson, the latter -25-'3 in. 
long. Ualyx campannlate-oblong to ovoid-oblong, about .15 in. long; 
teeth distinct, triangular. Petals elliptic, apicnlate, '3-'35 in. long, 
glabrous, rose-colonred. A n t h e  lanceolate-acnminate, acute or sub- 
obtnse, .12-.13 in. long. Stigma capitate. Fruit  trigonow, obconical, 
'43--27 in. long, smooth ; valves -23 in. broad. Benn. P1. Jav. Rar. 211, 
t. 44; Nand. in Ann. Sc. Net. ser. 3, XV, 324 ; Miq. F1. Ind. Bet. I, 
563. Triana in Tt-ans. Linn. Soc. XXVIIJ, 76 ; C. B. Clarke in Hook. 
f. FI. Brit. Ind. VIII, 536. Stapf in Trans. Linn. Soc. 2nd Ser. IV, 
156 ; Cogn. in DC. Monogr. VII, 502 ; Stapf in Ann. Bot. VI, 301. 

PERAK ; rQcortechirti 31'1 ! Kumtler 722 ! Wray 427 ! on Gnnong 
Bafn, 4500 ft., Wray 273! 406. MALACCA; Mt. Ophir, Maingay 2582 ! 
DISTRIB. Sumatra, Java, Borneo. 

VAR. hirsuta, Stapf and King. Leaves hairy on both sides ; haire 
copions a t  lenst above, longer, wavy or curled, leim adpressed than in the 
type ; blades often very small (0.6 in. by 0'3 in.) ; flowers solitary. 

PERAK; Swrtechini 790! Lamb, top of Gnnong Bubn, 5000-5300 
ft., K u n s t h  7406 ! W m y  3841 ! 

6. SONERILA FLACCIDA, Stapf and King. An ereot or ascending, 
nsnally branched herb, .5-1 ft. high, with a very fine, fnr€nraceous, dark 
rnsty and often scanty indnmentum in the lower part and on the nnder- 
side of the leaves (at least on the nerves), otherwise glabrous. Stem 
quadrangular. Leavecr of a pair similar, equal or unequal in size, oblong 
or oblong-elliptic, subacute or subacnminnte a t  both ends, or the tips 
obtuse, sometimes decnrrent a t  the base, entire or nearly so, symmetrical 
or more or less asymmetrical, thinly membranons, dark- or light-greon 
nnd often spotted with white circular or elliptic spots above, whi t i~h 
green beneath, 2-4 in. by ~75-1'75 in., pinnate-nerved, distinct side-nerves 
nsnally 3 on each side, the others like the tertiary nerves very faint or 
quite obscure; petiole up to -6 in. long, often very short, slender. 
Cycncs terminal and axillary, sho~-t, few- to 9-flowered, peduncled, 
peduncle very slender, .75-1 in. long; pedicels very slender, -08--15 iu. 
long. Ualyz slender, obconical to oblong, ,13215 in. long, rose-colonred, 
teoth triangular, very short and broad. Petals oblong, ncnte, '15 in. 

J. 11. 4 
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long, rose-colonred. Anthers acute, .12 in. long. 8tyla filiform ; stigma 
capitate. Fruit trigonons, truncate-obovate, -2 in. long, smooth ; valves 
-12 in, broad. 

PERAK; Gnnong Panti, 600400 ft., Rtlnstler 219! Ridby 4184! 
Gunong Inas, 3500 ft., Wray iCi66! 4067 ! 

Certain emall epeoimene, collected by Scortcchini in Perak (212 ) ,  represent only 
n dnert  etnte of S.jaccida; tlleir larger leaves measure 1-1.5 in. by .8-'8 in. 

7. ~ O N E R ~ L A  ANDAMANENSIS, Shpf  811d King. All erect or 8Li~end- 
ing, branched or unbranched herb, 3-6 in. Iiigh, more or less hirsnta, 
particularly on the stem and petioles, with flexuous, finely pointed hairs. 
Stem reddish-brown when dry, quadrangnlar. Leaves rather approxi- 
mate, those of a pair similar in shape and size, or more or less unequal, 
ovato to ovate-oblong, acute or snbacuminnte, rounded or subcordate 
and often slightly seymmetrical a t  the base, membranous, green or 
purple above, purplish glrrucous blow,  lengtli 1.5 to 3 3 in., breadth 
1 to 1.7 in., 5-8-nerved from below tlie middle, the lower ncrves more 
or less opposite, the uppermost 1 or 2 usually alternate, transverse veins 
oblique, fine 01. obscure ; peduncle -5-1.5 in. long. Cymes few- to many- 
flowered, much contracted, peduncles solitary and terminal, 01. 2 4  from 
the top and the nppermost leaf-axils, 1-2 in. long ; podicels slender, np 
to -1 in. long, like the flowers with scanty and sometimes minutely gland- 
tipped Irairs. Calyx very slender, obconical, up to '2 ill. long; teetll 
short, broad, triangular. PetaZs elliptic, acuminate, -25 in. long, rose- 
colonred. Anthers ovate-lanceolnte, subacute, .09-'12 in. long. Style 
filiform, 9 - 2 5  in. long ; stigma capitate. Pruit oblong with a cuneate 
base, -22227 in. long, smooth ; valves scarcely '1 in. broad. 

ANDAMINS ; Mount Harriet near Port Blair, on rocks, King'r 
Collector 48 ! 

8. SONEBILA POPULIPOLIA, Stapf and King. An erect or ascendinp, 
simple or sparingly b m c h e d  herb, 6-9 in. high, more or less covered 
with minute hairs and with a few soft, adpressed, mhitisl~, emall briRtles 
on the snrfaoe and the margins of the ultimately often glabrescent 
leaves, with the hairs of tile inflorescenc~ often minutely gland-tipped. 
Stem finely rusty-tomentose, subterete blow, quadrangular above. 
Leaves of a pnir similar in shape and equal or somewhat unequal in size, 
ovate, acute or acnrninate, usually mi~iutely cordate a t  the base, wit11 
the lobes often more or less nnequsl and close, suhe~~t i re  or toothed in 
the upper part, thinly membmno:~s, light-green, 1.5-3 in. by 1.2-1.75 
in., finely ?-nerved from near the base, upper pair .2-'3 in. from the 
base ; petioles very slender, 1-2 in. long, finely tomenbe.  Cymeo fem- 
to 12-flowered, much contracted and almost nmbelliform, terminal ; 
prdnnrlc slendci., '5-1.2 i n .  lollg; pedicols slender, -15422 in. long. 
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Ualyz subcamprmulate-oblong, '18--2 in. long ; teeth broad, triangular. 
Petale elliptic, shortly acuminate, '3-4 in. long, deep- to blueish-pink. 
Anther8 acuminnte, tips sometimes very fine and curved, -223 in. long. 
Style filiform, '35d45 in. long; stigma minutely onpitnte. Wuit 
trigonons, truncate-obovoid, -2-.25 in. long, smooth, often finely pnber- 
nlous ; valves ~15-.16 in. broad. 

PEBAK ; Smrterhini 136 ! 300-500 ft., King'u Ooll. 10055 ! Larut, 
denae jungle, 500-800 ft., King's Oolb. 5791 ! Briah plains, W ~ a y  420 1 ! 
Tapah, Curtis ! 

The uppermost p ~ i r  of leaves is often mnoh rednoed, resembling a pair of 
breots. One of the leaves of the preoeding pair is sometimes wppressed, whilst 
the pednnole and the petiole of the other lesf are so turned that the latter seems 
to form the oontinaatiou of the axia ; hence the former appeore to spring from e 
long petiole. This is ohie~ly the cane with the inflorenoenoee which terminate 
branohea. 

9. ~ O N E E I L A  PALLID& Stapf and King. An ascending, branched 
or unbranched herb, 6-12 in. high, hirsute all over, but cbiefly on the 
stems and petioles, h ~ i r a  pale reddish when dry, those of the infiores- ' 

cenoe short, stiff and spreading. Stem decumbent a t  the bese, ~ ~ o t i n g  
in the lower part, quadrangular. Leaaes of a pair similar in shape, but 
nsnally rather unequal in she, oblong to ovate-oblong, acuminate, 
symmetrical or mom or less lraymmetrical and acute (rarely obtwe) 
a t  the base, minutely denticulate, membranous, light green, the larger 
1 - 5 4  in. by .&1.8 in., finely but distinctly 5-7-nerved from new the 
base, the upper pair -&6 in. from the bese, petioles up to -6275 in. long. 
Uynres few- to 8-flowered, short, on apparently terminal peduncles; 

. peduncles slender, 1-2 in. long; pedicel8 '08-.15 in. long, slender. 
Uorlg(z slender, trigonons, obconical-campanulate, *25-'2 in. long ; teeth 
distinct, triangular. Petals elliptic-oblong, apicnlate, -45-.5 in. long, 
with a line of ahort, stiff, spreading haim on the back, pale pink. 
Anther8 eonminate, slender, -23--24 in. long. StyL filiform, stigma 
panotifarm. Fruit trigonons, obconical, -25-'3 in. long, sparingly 
mnricate, valves -15 in. broad. 

PERAK ; Gnnong Inse, 5000 ft., Wray 4100 ! MALACCA ; Bujong, 
Curtis 3155 ! SELANQOBE ; Bukit Bitam, 2500-3500 ft., KelsaU ! Ridby 
9820 ! 

10. SONEBILA RUDIB, Stapf and King. A eemideonmbent, sparingly 
branched or unbranched herb, about 1 ft. high, deneely clothed with 
short, or often very long, fine and spreading, cnrved or curled hairs on 
the stem and petioles, with somewhat coarse, more or less adpressed 
hairs on both aides of the leavesand gland-tipped, spreading hairs on the 
peduncles, pedioels, calyx and the midrib of the petals, hairs reddieh when 
drp  Btenr often rooting in the loww part, terete or sabqnsdrsngular 
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in the npper part. Leaves of a pair similar, subeqnal or rather 
different in size, ovate to oblong or elliptic, acute or subaauminnte, 
rounded a t  tbe base, entire, somewhat fleshy, p e n  above, pale beneath, 
distinctly ?-nerved from near the base (upper pair -2-.25 in. above the 
base) ; petioles '4-1-2 in. long. Oyrnes 2-6-flowered, nmlelliform, 
terminal, peduncled ; peduncle slender, -5-1 in. long ; pedioels .@&'I in. 
long. Oalyz rather slender, snbcarnpanulats, -12-el5 in. long; teeth 
short, broad, triangular. Petals elliptic to obovoid, obtuse or subacute, 
-5-.6 in. by -35-'4 in., pink, with a line of gland-tipped hairs on the bnck. 
Anthers acuminate, slender, -23-.27 in. long. S tyb  filiform ; stigma 
punctiform. Fmit trigonous, shortly obconical, abont a27 in. long, 
mnricate, on stout mnricate pedicels ; valves .S in. broad. 

PERAK ; Scortechini ! Tumbung Parbat, Scortechirti 4'22 ! Gunong 
Batu Pateh, 4500 ft., Wray 260. MALACCA ; Bujong, Curtis 3297 ! 

11. SONERILA MOLLIS, Stapf and Kiiig. An ascending, sparingly 
branched or unbranched herb, abont 1 ft. high, densely and adpressedly 
tomentose along stem and petioles, and on the underside of the leaves 
along the nerves, and besides almost cobwebby on both sides of the 
young leaves; all the hairs soft and reddish when dry. Stem often 
rooting in the lower part, terete or snbqnadrangular in the npper part. 
Leaves of a pair similar, but differing more or leas in size, elliptic to 
ovate-elliptic, shortly and acutely aonminate, rounded a t  the base, 
entire, somewhat fleshy, very dark p e e n  and quite glabrous above when 
adult, pale and glnbrescent beneath between the nerves, the larger 
2-3 in. by 1-2 in., distinctly 5-7-nerved from near the base (npper 
pair of side nerves .25-~27 in., distant from the base) ; petioles 4-1 in. 
long. Cymes 24-flowered, umbelliEorm or flowers solitary, terminal, 
peduncled, glabrous ; peduncle about '5 in. long, slender ; pedicels 
"&.'La in. long, very slender. Calyx slender, subcampanulate, -18--2 in. 
long ; teeth very short and broad, triangular. Petals elliptic-oblong, 
acute, .4 in. long. Anthers acurnii~ate, -2--22 in. long. Style filiform ; 
stigma punctiform. Frtrit trigonous, shortly obwnical, '24 in. long, 
smooth ; valves .2--24 in. long. 

PERAK ; Wray, Smrtechini ! Summit of Gunong Bntu Pateh, 6700 ft., 
wrap 375 ! 

12. SONERILA ALBIFLORA, Stapf and King. An ascending or snbei~ect, 
mom or less branched herb, 9-12 in. high, densely and adpressedly 
hirsute along stem and petioles and more sparingly on the underside of 
the leaves, and with gland-tipped spreading hairs on pedicels, calyx 
and midrib of petals. 8tem r a t l ~ e ~ .  slender, terete or subquadrangular 
in the npper part. Lenrer of a pair similarand rather equal in size, 
lanceolate to ovate- or obvate-lanceolate, acute or subacuminate a t  both 
ends, entire or almost so, fleshy, very dark green (almost black when 
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dry) and glabrous above, pale and adpresaedly hairy beneath (at least 
on the nerves), 1-3 in. by -5-1-25 in., distinctly 35-nerved from near 
the base ; petioles ~ 2 - 4  in. long. Flowere axillary and terminal, solitary 
or paired; pedicels -1--2 in. long, slender. Calyx subcampanulate, 
ovoid, '1 in. long ; teeth distinct, broadly triangular. PetaL oblong, 
apioulate, -2 in. long, white, with a line of gland-tipped hairs beneath. 
A n t h s  oblong, obtuse, -08-.1 in. long. StyL slightly and gradually 
thickened upwards; stigma punctiform. Pruit trigonous, shortly 
obconiml, -2 in. long, very scantily mnricnlate ; valves -2 in. broad. 

PERAK ; Scortechini 1886 ! Gunong Kledang, 1000 ft., Ou~tb  3293 ! 
RidZey 9691 ! CfoMham ! Kinta in dense jungle, 3500-4000 ft., King's 
Col2ector 7169 ! 

13. SONERILA LAEXANTHA, Stapf and King. An erect herb, 4-6 in. 
high, hirsute all over with flexuous, finely pointed, rufons hairs. Stem 
terete, with the hairs more or less adpressed. Leaom of a pair similar 
in ahape, very unequal in size, obliquely lanceolate or subovate, acute, 
attenuated a t  the base, membranous, green above, pale beneath, the 
larger 1 - 5 4  in. by .628 in., with 2-3 eido-nerves in the broader and 1 in 
the narrow half, the uppermost -75-1 in. above the base ; petiole slender, 
-3--6 in. long. Azsciclee few-flowered, terminal and axillary, subseasile ; 
pedicel8 rather stout, '1--15 in .  long. Calys obconical, densely hirsute, 
-15218 in. long. Petak oblong, cuspidate-acuminate, '1'2 in. long. 
Anthers oblong, subacute, '06 in. long. S t y b  filiform, rather stout; 
stigma pnnctiform. Fruit broad, obconical, mnricate, to -25 in. long ; 
valves .18--2 in. broad. 

PSEAK ; Cfnnong Bnbu, Wray 3863 ! (in part). 

The speoimen whioh we have here in view is so different in habit and in the size 
of the wmparatively long pednnoled leave8 from the other8 bearing the anme 
number in Wray'n oolleotion, bat deeoribed nuder 8. euji-uticoea, that we believe 
ourselves jnetiaed in considering it for the present BB a distimt epeciee. 

14. SONER~LA ~ U P F R ~ C O S A ,  Stapf and King. An erect, repeatedly 
branched half-shrub, over 1 ft. high, shaggy all over from coarsely 
adpreeeed, crimson (reddish, when dry) hairs, or glabrescent a t  length 
a t  the base. Stem terete, woody below, hollow. Leaves mrrinly 
crowded near the tips of the branches, those of a pair similar in shape, 
but rather unequal in size, oblong to ovoid-oblong, acute, more or less 
asymmetrical or almost symmetrical and acute a t  the base, obscurely 
serrate or toothed, thickly membmnous, dark green above, paler 
beneath, the larger 1-14 in. by - 6 . 6  in., 3-5-nerved from near the 
base; petiolee -25 in long to very short. Flowsrs unknown (petals 
white according to Wray). Fruits axillary, solitary or in pairs on 
stout short pedicels, oboonical, -2 in. long, strigoee from tubercle-based 
hairs, or mn~ioate from their persistent bases; valves .I2 in, broad. 
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PERAK ; Larnt, Gunong Bubn, 5000 ft., Wray 3863 ! (in part). 
15. SONERILA ELLIPTICA, Stapf and King. An erect or aecepding, 

nsnally unbranched herb, 6-9 in. high, with a very fine, furfnraceous, dark- 
rusty indnmentnm in the lower parts and on the young leaves, glabrous 
or soon glabrescent higher up. Stem somowl~at stont and snccnlent, 
terete. Leaves of a pair similar in shape, slightly unequal or equal 
in size, brondly elliptic, rarely ovate or almost orbicular, very obtnse, 
nsnally symmefrical and ~.onnded or subcordate a t  the base, minutely 
and inconspicnonsly toothed, thick, fleshy, dark-green, often mottled 
with white along the nerves above, waxy yellowish-green beneath, 
1-2-5 in. by -75-2 in., distinctly 6-nerved from the very base, upper 
nerves nsnally qnite indistinct; petioles 1-2 in. long. Q m e a  many- 
flowered, dense, axis a t  length up to -75 in. long; peduncle slender, 
1-2.5 in. long, pedicels a t  length up to '2 in. long. Oalya oboonical, 
trigonone, '12 in. long, glabt.ous, teeth distinct, broad, triangular. 
Patale oblong, rtpicnlate, .2-'2:3 long, glabrous, pinkish white. Anthen 
oblong, obtnse, scarcely '1 in. long. Stigma pnnctifom. Fruit 
trigonons, obconical, -15 in. long, smooth ; valves -12 in. broad. 

PERAK ; Kinh,  on limestone rocks, 500-800 ft., Ktrnstler 7037 ! 
7225 ! Snngie Sipnt, Oqirtis 3 156 ! 

16. SONERILA SUCCULENTA, Stapf and King. A succulent, erect 
herb, qnite glabrous with the exception of a very few gland-t-ipped hairs 
on the calyx. Stem stout, very short to 3 in. long, very fleslry. Leaues 
few, crowded, of a pair equal, symmetrical or almost so, long-petioled, 
elliptic to ovate-elliptic, rather long and acutely acuminate, rounded 
a t  the base or very slightly enboordate, entire, very thinly membranons 
when dry, 6-7 in. by 3-4 in., 7-nerved from the brse, with lax, snbhori- 
zontal trausveme nerves, petioles succulent, 2-4 in. long. Cymsr 
terminal and axillary, 2-5 ou a long common peduncle, snbebracteate, 
rather few-flowered, very short end dense; common peduncle stont, 
6 7  in. long; special peduncles 1 to over 3 in. long, bracts very minute, 
snbnlate, the lower soon deciduous ; pedicels hardly any. Calyz oblong- 
campannlate, up to -25 in. long ; teeth short, triangnlar. Petate oblong, 
cnepidnte-scaminate, '18 in. long. Antherr long-acnminate, incurved, 
over -25 in. long. Style -35 iu. long; stigma snbcapitate. Fruit snbtri- 
gonone, obconid, smootb, up to -25 in. long ; valvee over -15 in. broad. 

PEHAK; Maxwell's Hill, 3000 ft., Scurtechini 279 1 
17. SONEBILA BEPENS, Stapf and King. A herb wit11 a long oreep- 

ing rhizome and a very short succnlent etem bearing 2-3 nanally much 
approximated pairs of leaves, with few, whitish, more or less adpresaed, 
papillifom hairs on both sides of the leave8 and with very few, minute, 
gland-tipped hairs on the stems, petioles and inflorescences, oil glabmne 
with the excaption of the leaves. Leave8 of a peir Rimilar in shape, 
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eq-1 or, more nenally, very unequal iu size, ovrvte, rarely oblong, 
acutely aonminate, wrdate, rounded or rarely subacute a t  the base, 
rather symmetrictal, entire or slighty wavy and denticultate, thinly 
membranous, dark- or pale-green, the larger 3-7 in. by 2 4 5  in., 
distinctly 7-nerved from the very base, with ~omewhat distant trans- 
verse veim; petioles 1-2.5 in. long, slender or stout, fleshy. Cymes 
long-pednncled, often many-flowered, solitary or usually 2 4  on a 
common snbterminal peduncle from the leaf axils or close to the top ; 
peduncle 2-5 in. long, fiwt slender, a t  length rather stout, pedicels 
slender, .1--12 in. long. Ca2ya slender, obconical-campannlate, -2 to 
2 3  in. long; teeth triangular. Petale elliptio, acute, -2--25 in. long, 
white or greenish white. Anthers sleuder, aonminate, '23--27 in. long. 
style filiform ; stigma pnnctiform. Fruit trigonons, obconical with 
strnight sides, .24--3 in. long, smooth ; valves ' 1 k 1 6  in. long. 

PBRAK ; UHH)-4dIOO ft., common, Ctc~tis  2015 ! Smrtecl~ini 1911 ! 
Maxwell's Hill, Scortechini 18!a ! Ridley ! Larnt, on rocks i n  dense 
jungle, 2000 ft., Kunstler 2005 ! in open jungle on hill sides, 500-800 
ft., Eing's Collector 5152! Kinta, Ctrrtis ! MALACCA ; Bujong, 3000 It., 
Curtw 1 

18. SONERILA MUsCICOLA, Shpf  and King. A flaccid, ascending, 
unbranched herb, 4-6 in, high, with a creeping rhizome, with pale, fine, 
curved or curled hairs in the upper part of the stem and the leaves, and 
with scanty, gland-tipped hairs on the pedicels, calyx and on tlie baok of 
the petals. Sten slender, weak, qnadrangnlar. Leaves of a pair similnr 
in shape and size, oblong to lanceolate-oblong, subacute or snbaouminste 
tat both ends, symmetrical or almost so, minutely toothed or almost 
entire, thinly membranous, pale-green, 2-37 in. by -8-1.4 in., pinnnte- 
nerved, nerves 5-44 on each side, fine, very oblique ; petiole .3--8 in. long. 

few-flowered, terminal, pednncled, umbelliform, pednrlcles very 
slender, 1-1.5 ill. long ; pedicels very slender, '08-.12 in. long. Calyx 
slender, obconical-campamlate, '2 in. long; teeth triangular, broad. 
Petnb elliptic, apicnlate, '35-4 in. long, pink, with a few gland- 
tipped hairs along the middle nerve beneath. Anthers very slender, 
ncuminate, tips cnrved, -23-'24 in. long. 8tyle filiform ; stigma pnncti- 
form. 3mit trigonons, truncate-obovoid, -2 in. long, smooth ; valves 
-12 in. broad. 

KEDAH ; Gunong Raya, on mossy trees, Ourtis 2573 ! 
19. SONEBILA SAXOSA, Stapf aud King. An erect, delioate herb, 

2 4  in. high, soantily hniry with the exception of the glabrous flowel*s, 
haim pale, flexnous with long, fine tips; with rt slender, creeping 
rhizome. Stem very slender, qandrangnlar. Leaves in 3-4 paira (of 
which the upper are rather close), those of a pair similnr in shape and size, 
oblong-lanceolate to Innceolnte, acute s t  both ends, rather symmet~ical, 
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finely toothed i n  the upper part 01- almost entire, membranons, 
green above, purplish beneath, -8-1.7 in. by -3-.6 in., 5-7-~lerved from 
below the middle; petiole '2-.3 in. long. Oymes 4-7-flowered, much 
contracted, terminal ; peduncles very slender, -5-1.5 in. long ; pedicels 
very slender, '15 in. long, glabrous. Calyx very elender, linear-sub- 
campanulate, '15 in. long, teeth broad, triangular. Petah elliptic, 
acuminate, cuspidate, 9 -95  in. long, pink. Anthers acuminate, .19 in. 
long. Style filiform, '3 in. long; stigma punctiform. Fruit obconical, 
truncate, sides almost straight, passing into t l ~ e  thickened pedicel, '25 
in. long ; valves -12215 in. broad. 

PENAN@; Government Hill, 2500 ft., on rocks in damp shady 
ravines ; Curtis ! 

20. SONERTLA CONGESTA, Stapf and King. An erect or snberect, 
delicate herb, 3 3 ' 5  in. high, quite glabrous with the exception of 

an extremely scanty, furfuraceons, dark-rusty indnmentum in the lower 
pa1-t ; with a slender, creeping rhizome. Stem 1-1.5 in. long (exclusive of 
the quadrangular. Leaves in about 3 crowded pairs, those of 
a pair similar in shape and size, broad, ovate to elliptic, obtuse or snb- 
obtuse, rounded or obscurely cordate nt the base, rather symmetrical, 
anbentire, thinly membranous, green, .9-1.7 in. by -6-1.2 in., 5-7-nerved 
from near the bsae, upper pair .4-% in. from the base ; petiole slender, 
$-a7 in. long. Cymas P-9-flowered, contl.acted ; peduncles slender, 1.2 
in. long ; pedicels slender, '12--15 in. long. Calyx slender, ~ubcampanu- 
late-oblong, 'I 5 in. long ; teeth triangular, short. Pebah elliptic-oblong, 
cuspidate-acuminate, '35 in. long, pink. Anthem acuminate, '1522 in. 
long. Style filiform, '25--3 in. long ; stigma pnnctiform. &uit (semi- 
mature) obovoid-oblong, '15 in. long. 

KEDAE ; Gunong Chinchang, Ourtis 2572 ! 
21. SONERILA ORIPPITHII, C. B. Clarke in Hook. f. F1. Brit. Ind. IT, 

539. An ascending, delicate herb, qnite glahrous with the exception of 
the margins and sometimes the upper surface of the leaves ; with a 
rather stout rhizome. Stenls very slender, 2-3 in. long (exclusive of the 
paaicle), rooting from the lower, soon leafless nodes, quadrangular. 
Leaves in 3-4, often crowded pairs, those of a pair similar in shape e l ~ d  
size, broad, ovate to rotundate-elliptic, obtuse or subobtuse, obscurely 
cordate, rarely snbobtuse a t  the base, rather symmetricrrl, toothed and 
ciliate on the margin, membranous, green, -428 in. by .4+6 in., 5-nerved 
from near the base, upper pair .1 in. from the base ; petioles slo~lder, '325 
in. long. Cymes 2-3-flowered, much contracted, peduncles slender, 1-2.2 
in. long ; pedicels very ulender, -1 in. long. Calyx slender, subcampann- 
late-oblong, '12 iu. long ; teeth triangular-ovate, Petals elliptic-oblong, 
cuspidate-acuminate, scarcely '25 in. long, pink. Anthers acuminate, 
-12-.J5 in. long. Style filiform, not qnite 025 in. long; stigmn 
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pnnctiform. Fruit truncate, obovoid-oblong, cuneate a t  the bnse when 
quite ripe, .19--23 in. long, obtusely trigonom. Cogn. in DC. Mon. VII, 
513 ; StapE in Ann. Bot. VI, 308. 

MALACCA ; Mt. Opllir, on dripping places, Brifith 2300 ! Maingay 
2583 ! Lobb 182. 

22. SONERILA CYCLAYINELLA, Stapf and King. A rather delicate, 
perfectly glabrous, almost mulescent herb, with a oreaping rhizome. 
Stem nsnally extremely short, qundrangular. Leavecr in about 4 pairs, 
almost crowded into a rosette, those.of a pair similar in shape and size, 
ovate to oblong-obtuse or subobtnse at  both ends or subcordate a t  the 
base, ratller symmetrical, nndulate-orenulate or almost entire, mem- 
branous, light or dark brownish green above with silvery bands along 
the midrib and oEten also along the side, nerves more or less rich violet 
underneath, -8-1-4 in. by .4-.6, distinctly although finely 5-7-nerved 
below the middle, often with 1 or 2 delicate side-nerves higher up ; 
petioles slender, '4-1 in. long. Oymecr 2-5-flowered, very much con- 
tracted ; peduncles slender, 2-5 in. long, pedicel8 slender, -08-.1 iu. 
long. Oalyt sleuder, snbcampn~~ulate-oblong, *12--15 in. long ; teeth 
triangular, short. Petnii elliptic, cuspidate-acnminnte, acnrcely -25 in. 
long, light pink. Anthers acuminate, '12 in. long. StyL filiform, -25 in. 
long ; s tig ~ n a  minutely subcapitate. Fruit truncate, obovoid, obtusely 
trigonons, -12-.16 in. long. 

PERAK;  on mcky liilltops, 800-1000 ft., King's Uollector 10745 ! 
10746 ! 10744 (in part) ! 

VAR. caneecens, Stapf and King. Leaves more or lese covered above 
with long, flexuous, white hairs ; some of Ridley's specimens have leavos 
np to 3 in. by 1.2 in. 

PERAK ; with the type ; King's Collector 10744 (in pnrt) ! 
SELANQORE ; Bukit Kilrta, 3000 ft., on rocks, Ridley 7318 ! 

23. SONEBILA HETEROS.TEMONA, N a u d . 7 ~  Ann. Sc. Nat. Ser. 3, XV, 
326, t. XVIII, fig. 4. An erect or ascending, often branched herb, 
-5-2 ft. high, rat-ely quite dwarf, quite glabrous apert f r o q a n  extremely 
fine, fnrfuraceous, lusty indumentum in the younger parta and, occnsion- 
ally, few scattered, short, whitish h a h  on the npper snrfnce of tile 
leaves. Stem somemllnt stout, qnad~.allgular. Leaves of a pair similar 
in shape, but nsually very nuequal or one a l~ested ah a very early sbge 
or quite suppressed, larely both more or less equal, usually conspicuously 
asymmetrical, obliql~ely ovate, subacute or shortly acnminate, rounded 
or shortly narrowed nt the base, minutely toothed, membranons, 
metallic green, oftou spotted above, purplisl~ beueath on the uerves, 
1 . 5 4 5  in. by 1-29 in., 5-6-nerved from the very base with fine, lax, 
more or less horizontal transverse veins ; petioles very unequal in 
length, -5-2 in. long. O y w s  axillary and terminal, much oontra&& 

J. 11. 6 
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and compact, very many-flowered, distinctly bracteate, a t  length 14.5 
in, long, padnucle 4-1.2 in. long ; bracta spathnlate or obovate, very 
obtuse, np to -2 i l l .  long, persiste~~t ; pedicels hardly any. Culyz short, 
obconioal-oblong, -15-.16 in. long; teeth obscure, very obtuse. Petale 
elliptic, obtuse, pink, .15 i l l .  long. Stanwls 6, 3 slightly ourved, purple, 
.15 in. long, 3 st~rright or nlmost so, yellow, '12-'15 in. long. Fruit 
subsessile, tubinate,  -19--23 in. long ; valves -19 in. broad, Miq. 
PI. Iod. Bat. I, 565; Triana in Trans. Linn. Soc. XXVIII, ?7 ; C. B. 
Clarke in Hook. f. Fl. B ~ ~ i t .  Ind. 11, 540. S .  obliqrca, Cogn. in DC. 
Monogr. VII, 515 ; and Stapf in Ann. Bot. VI, 310 (in part), not of 
Korth. 

PEUAK ; Scortechini ! Ipoll, CtirtL 3158 ! Cl~angkal Serdang, Wray 
783 ! Larut, Sewtcehini 64lcc ! Goping, ZCtcnetler 787 ! Tape, IVray 1308. 
& ~ A I , A C C A  ; Gviflth 2302 ! 2'294 ! Muingay 1223 ! (782, Kew Distr. partly), 
Cur~ling 2349! Lobb 183! in dense forest between Jnssing and Ayer 
Bomhn, lllaiizgny 1425 ! (782, Ke\v Distrib. partly). ~ IALACCA ; Batang, 
Ilolmberg 876 ! Ulu Gnjel~, Harvey ! (dmnrf specimens). SINGAPORE ; 
Maingay 3008 ! (782, Kew Dislrib partly) ; Bukit Timah, Htcllet 893 ! 
PAHANG; Tahan, R i d h j !  (dwarf specimens). DISTRIB. Sumatra to 
Borneo, 

24. SONERILA INTEQRIFOLIA, Stapf in Ann. of Bob. VI, 312. An erect 
or ascending, simple or branched herb, .5-1.3 ft. high, rufously strigme 
on the stem, the petioles, the nerves on tho nude~gide of the leaves and 
the infloresce~lce, including the calyx, but exclusive of tho bracts, hair8 
of the leaves very tightly adpressed, like tl~ose of the inflorescence very 
short. stem mtlier robust, often swollen a t  tlie nodes, snbflexuone, 
alrnost moody below. Leaves very dissimilar, t l ~ e  larger of a pair asym- 
mctricnl, rnrely symmetrical, usually obliquely oblong-lnnceolate t6 
obovate-oblong, distinctly (sometimes lollg) acnminate, miuutaly tor- 

date or acute a t  the bnse, entif-e, somelimes wit11 slightly wavy margins, 
somemltat fleshy, soft, quite glallrous above, dnrk- or   el lo wish-green, 
3-5 in. by 171.5 i n ,  sub-5-nerved from near the base with the lower- 
most pair of nerves faint, alld the uppermost (in the narrow half) 
-2-1.2 in. abovc tile base, wit11 fine oblique transverse veins; small 
leaves minute, ornte to rolundale, often cordate, sessile or shortly 
petioled. Cytttes terminal and apparently leaf-opposeil, pednncled, 
brnctente, few- to many-flowered, very dense, up to 1 iu. long, peduaclea 
very s l~ort  to '5 in. long; rl~ncl~is often flexuous whet1 long; bracts 
oblong to linerrr-ltmceolnte, fleshy, up to '12 iu. long, often mneh 
smaller, sometimes extremely numerous and crowded ; pedicels 7e1.y 
sllort or 0. Calyx oblong-campanulate, nearly -1  in. long; teeth tri- 
u~tgul;~~.,  up lo '04 in. lo~lg, mute. Petills oblong, acute, -15 in. long, 
 h hi to to pink. Anthers oblong, obtuse, almost -1 in. long. Style -2 in, 
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long ; stigma punctiform. Fruit semiglobose-tnrbinate, *12-'18 in. long 
and wide, bnllate-muricate. 

PERAK; Larnt, 200-800 ft., Kunstler 1917 ! 2791 ! Changkal Scrdang, 
Wray 755 ! Blanda Mobok, Wray 3954 ! Maxwell's Hill, Scortechiizi 1Ga ! 
Bermitage, ourtie 1302! SELANGOR ; Dusnn Tn&, Ridley 7334 ! Kwaln 
Tampan Caves, Bidley 806 ! 

VAB. acuminatiesimn, Stapf and King. Leaves mostly very long 
and finely acnminate, on the whole nnrrower and less nsymmctric than 
in the type, margins often slightly wavy to remotely serrnlate, not 
rarely with a row of white spots close to them. Petale ml~ite. 

PEEAK ; Larnt, 1 8 0 0 4 0 0  ft., in dense old jungle, Kurzstler 2004 ! 
2161 ! 

25. SOEER~LA BIULCTEATA, Stapf and King. An erect or ascending, 
unbranched or very scantily branched herb, -5-1-5 ft. high, softly and 
densely birante to tomentose from rnfons, flexnoue or cni*ved, more or 
leaa spreading, fine hairs in all parts with the exception of the npper 
side of the leaves which is glabrous apart from scattered, adpressed, 
pale bristles. 8tem rather stout below with swollen nodes, subflcxaous, 
leafy part 2 to over d in. long. Leaves very dissimilar, the larger of a pair 
shortly petioled, somewhat asymmetrikal, oblanceolate, long and finely 
acnminate, unequally cordate a t  the base with a small ronudod lobe on 
the outer, and a still smaller or obscure lobe on the inner side, entire, 
ciliate along the margin, membranous, light-green, 3-7 in. by 1-1.7 in., 
6-norved from near tho base (the uppermost nerve .5-1.5 in. abore the 
base), with oblique, transverso veins; petiolos -2  to -4 i l l .  long; small 
leaves reniform, very minute or np to -3 in. in diam. Oymes terminnl 
and axilhry, long-peduncled, very dense, subcapitate a t  first, a t  lcngtll 
to 1.5 in. long, multibracteate, many-flowered ; peduncle ratller blender, 
np to 2 in. long ; bracts linear, membi.anons, ciliate, up to '12 in. long ; 
pedicels very short. Calyx shortly oblong-campanulate, -07-.08 in. 
long ; teeth lanceolata-triangnlcrr, aboot '04 i n .  long. Petale oblong, 
cuspidate-acnminate, white, -08 in. long, with R line of gland-tipped 
haira on the back. Ailthere sl~ort, oblong, obtuse, .06-.07 io. long. 
Style '15 in. long; stigma punctiform. Fruit sliortly turbiuate, '15 in. 
long and wide, densely muricatc. 

PERAK; Larnt, in dense old jungle, 3200-3500 ft., Krlnsllar 2133 ! 
Maxwell's Hill, Scortedini 12 ! 

26. SONERILA CAPITATA, Stapf and King. An ~scending, nn- 
branched or scantily branohed herb, 3-12 in. high, rnfonsly strigillose on 
the stem, the petiolos and the nerves on the underside of the leaves, and 
aleo in the cymes, and with few or very few scattered, sllort hairs on the 
upperaide of the leavee. Stem prostrate a t  the base, stout, succulent, 
swollen a t  the nodes, leafy part up to 7 in, long. Leaves very dissimilar, 
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the larger of a pair peti6led, as~mmetrical, obliquely obovate, elliptic or 
oblong, abrnptly contrncted into a narrow acumen, unequally cordate a t  
the bnse with a small rounded lobe (to .2 in. long) on the broader side 
and gradually nai~owed on the inner side, entire, membranous, light- 
green, 4-6 in. by 1.75-3 in., 5-8-nerved from near the base, with 2-5 
nerves in the broad, and 2 in the narrow half, with oblique, on both 
sides distinctly raised, transverse veins ; petiole stout, '5-1.5 in. long, 
small leaves orbicular-reniform, acute, cordate, sessile, np to '4 in. in 
diam. Cyoles terminal and axillary, long-peduncled, capitate, very 
dense, b r a c h t e ,  few- to many-flowered; peduncles rather slender, 
glabrescent in the npper part, bracts numerous, linear, np to .25 in. long; 
pedicels slender, SO?--09 in. long. Cnlyz  oblong, densely shaggy from 
short hairs, thickened below, -07--09 in., teeth narrow, triangular, -04 in. 
long. Petals oblong, acuminate, white or pinkish, '12 iu. long, with a 
line of short, thick hairs on the back. Anthers short, oblong, obtuse, 
.1 in. long. Style filifo~m, -1 in. long, stigma pnnctiform. A u i t  
semiglobose, densely muricate, .15 in. long and wide. 

PERAK ; ,Scortechini 1886 ! Gunong Batu Pateh, in donse jungle, 
3000-4000 ft. Itunstler 8075 ! 4500 ft. Wray 222 ! 

27. SONERILA CAESIA, Stapf and King. An asce~lding or creeping, 
low herb, densely hairy on the stem, petioles and the nerves and veins on 
tlie underside of the leaves, less so in the inflorescence and with few 
or no hairs on the upperside of the leaves, hairs rnfous, fine, stlniglit nnd 
ndpressed, particularly on the nerves, or more or less spreading on the 
petiolos, coarse on the rhachis of the cyme and a t  the bnse of the umbels. 
Stem rather stout, prostmte below, leafy-part rarely more than .5 in. long. 
Lenaes very dissimilar, the larger of a pair long-petioled, nsymmetrical, 
obliquely elliptic, subacuminate or subobtuse, nnequally cordate a t  the 
bnse with a large rounded lobe (e6.6 in. long) on tlie outer, a n d a  
minute or quite obscure lobe on the inuer side, entire or subentire, 
sometimes ciliate along the margin, somewhat fleshy, blue-green above, 
pnle, green beneath with reddish nerves and veins, 3-5 in. by 1'75-2'75 
in., &?-nerved from near the base, 3-4 nerves in the outer (larger), 
2 nerves in the inner (narrow) half, with subhol.izonta1 or oblique 
transverse veins ; petiole 1-3.5 in. long; small leaves minute, ovate- 
cordate, shortly petioled, or suppressed. Cynres terminal and from the 
npper leaf-axils, usually 2-3 in pedoncled umbels with small bracte a t  
tlie base, bracteate, few- to very-many-flowered, very dense ; common 
peduncle slender, 1-2.5 in. long; special peduncles .25-1 iu.  long ; 
pedicela slender, '08-'1 long ; bracts oblong, obtuse, RB long ne or 
shorter than the pedicels, glabrous, persistent. Calyx obconical-cam- 
pannlate, '12 in. long, scabrid, crimson ; teeth triangular, acnto, dietinot. 
Pettrls oblong, cuspidate-acuminate, .22 in. long, pale pink. Anthere 
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short, oblong, obtuse, -1 in. long. Style -25 in. long ; stigma punctiform. 
Fruit semiglobose, -15 in. long and wide, tubercled, tubercles rounded. 

PERAK ; Gnnong Batu Pateh, 3,400 ft., W r a y  1035 ! UPPER PERAK ; 
300 f t  , Wrny 3442 ! 3553 ! 

28. SONERILA NID~~LARIA, S t ~ p f  rmd King. An ascending, simple, 
rarely furcate herb, 3-8 in. high, densely rusty-tomentose on the stem, 
petioles and the nerves (rarely also between the nerves) on the underside 
of the leaves, pubescent in the ioflorescende (including the calyx), other- 
wise glabrous; hairs fine, flexuous, short to very short and more or 
less adpressed or, in the npper part of the stem, sometimes longer and 
more or less spreading. Sten, prostrate a t  the base, stout, straight 01. 
flexuous, rooting a t  the base, leafy part 1-5 in. long. Leaves very 
dissimilrrr, the larger of a pair sho~stly petioled, asymmetrical, obliquely 
oblong to obovate-oblong, subacuminate or snbobtnse, unequally cordate 
a t  the base with R larger, rounded lobe (.12--2 in. long) on the onter 
and a similar, but much smaller lobe on the inner side, entire, fleshy, 
rather firm, dark-green above, sometimes with a row of large white 
p t e  on each side of the midrib, 3 4 . 5  in. by 1-2 in., 5-nerved from 
near the base with oblique transverse veins, the outer nerve of tLo 
inner (narrow) side marginal and often indistinct ; petiole stout, -1S.6 
in. long; small leaves sessile, reniform or orbicular, cordate, -2 in. 01. 

leas in  diam. Cyriaes terminal and axillary, sessile, minutely or 
obscurely bracteate, few- to many-flowered, much contracted ; pedicsls 
very short a t  first, ultimately up  to '3 in. long, and stout. Calyx 
campnolate-oblong, ;12-'15 ill. long ; teeth trinngnlar, acuminnte, , 
up to .06 in. l o ~ ~ g .  Petals obovate-elliptic, cnspidate, nlmost .25 in. 
long. A ~ t t h s  short, oblong, obtuse, '14 in. long. Style .25 in. long, 
stigma pnnctiform. Frtrit shortly turbinnte, snbtrigonons, muricate, 
.25 in. long and wide. 

PERAK; Scortechini 650! Lnrut, 1000-2000 ft., RtrnstZer 2345 ! on 
hills in open jungle, Rittg's 0011. 5764 ! Qunong Hnram (P), Scortechini 
655 ! Waterloo, common, U w t i s  ! 

29. SONEKILA RBACHYANTHA, Stapf and King. Au ascending simple 
or scantily branched herb, 3-8 in. high, softly 11il.snte or shaggy all over, 
haira dense and more or less spreading on the stem, the petioles and all 
pa rk  of the inflorescence (inclusive of the calyx), looser on both sides 
of the bla$es, reddish, rather long and flexuous. Stenr rnt11e1- stout, 
subflexnous, leafy part 1-3 in. long, branches, if any, spreading, 
resembling the main stem. Leaves very dissimilar, the larger of A pair 
petioled 01- subsessile, more or less asymmetricdl obliquely ovate-Ianceo. 
late to oblong-lancoolate, acuminate, unequnlly cordate a t  the bnse with 
a roanded lobe (.15-.25 in. long) on the ontor and a minute lobe on the 
inner aide, aotire, membrnnous, dark brownish-green above, reddish or 
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deep-red or violet beneath, 2-4 in. by 1-1.5 in., 5-nerved from near 
the base, mith 3 side-nerves in the broad and 2 side-nerves in the 
narrow half, uppermost side-nerves sometimes '4--5 in. above the base, 
with indistinct oblique t.rausverse veins ; petioles usually short or very 
short, rarely up to '5 in. long; small lcaves ovate-cordate, acute or 
reniform, -15 in. long and broad, on slender, short petioles. Cymo 
terminal and axillary, so1ita1.y or in fascicles of 2-3, subsessile, indis- 
tinctly bracbate, few- to msr;y-flowered, very dense ; pednncles very 
short, slender, with 2 petioled small l ede t s  a t  the base ; rhachis shaggy, 
bract8 finely filiforrn, ciliate, hidden among the hairs of the rhachis; 
pedicel8 very slender, about '1 in. long. Calyx earnpanulate-oblong, 
.12-'15 in. long, shaggy; teeth triangular-lanceolate, -07 in. long. 
Petals oblong, snbaeuto, suberect, over .25 in. long, pinkish mllite or 
pink, with a line of hairs on the back. Anthers short, oblong; obtnse, 
-1 in. long. Style over -25 in. long ; stigma pnnctiform. Fvrrit semiglo- 
bose-turbinata, muricate, .2 in, long and wide. 

PEBAK; Bcortechini 1873 ! 1675 ! Goping, in dense jungle, K~cnstler 
434( ! 440 ! Larnt, in dense jungle, 500-800 ft., King's Colleclor 5752 ! 
MALACCA; Kinta Gunong, 1000-1500 ft., on rocky places, King's 
Collector 7179 ! Qnnong Inas, 5000 ft., Wray 4088. 

30. SONERILA MICROCARPA, Stapf and King. An ascending herb, 3-6 
in. high, 19nsty-tomentose on the stem, petioles and the underside of the 

' 

leaves, more coarsely hairy in the it~florescence (including the calycm) 
from short, somewhat stiff nnd spreading, or soft and more adpremed 
(underaide of the leaves) hrri~~s, and besides mith scattered, longer and 
stouter, flexnous hairs on the upper side of the leaves. Stem long, pros- 
trate a t  the base, somewhat stout, straight or subflexnous, leafy part 
2-4 in. long. Leaves very dissimilar, thelarger of a pair sl~ortly petioled, 
asymmetrical, obliquely obovate-lanceolate or oblanceolate, abrnptiy 
amminate, uneqnally cordate a t  the base with a larger rounded lobe 
(~1-.2 in. long) on the oater, and a similar, but very minute or obscure 
lobe on the inner side, subelitire or entire or obtusely serrnlate, fleshy, 
rather firm, dark-green above, sometimes with numerons small white 
spots, 2.5-4 in. by 1-1.5 in., 4-5-nerved from near the base with oblique 
transverse veins, petiole -1524 in. long; the small leaves sessile, reni- 
form or orbicular, cordate, .2 in diam. Cymes terminal and from the 
npper axils, snbsessile or shortly peduncled, ebractente, few- to many- 
flowered, rather Inx ; peduncle very elender, if any, up to '5 in. long; 
pedicels flliform, up to .25 in. long. Calyx earnpanulate-ovoid, '12 in. 
by 98 in. ; teeth triangnlar. Petals oblong, acute, almost -25 in. long, 
like tbe calyx pink. Anthers short, oblong, obtuse, .08--1 in. long. 
8tyZ.e 2 5  in. long; stigma punctifolm. Fruit pale pink, snbtrigonous, 
turb'lnate, minutely muricate, '08-'I 1 in. long, .15 in. broad. 
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PEEAK ; Bcottechini I Upper Pemk, 300 tt., Wray 3 4 5  ! 3446 ! 3621 ! 
31. ~ ~ O N E B I L A  COSTULATA, St.apf and King. An aecending, unbranched 

herb, a few inches high, densely I~irsute or tomel~tose on tlie stem, tlie 
petioles and more or less also in the inflorescence, including the calyx ; 
edpreeeedly strigillose on the nerves and veins on the underside of 
the leaves, and with scattered, often very few, stouter hairs on the 
npper side of the leaves, haim rufow, those of the stem, petioles nnd 
inflorescence flexnons, more or less spreading. 8tent  prostrate below, 
subflexnous, leafy part rarely more than 1 in. long. Leaves crowded, 
the larger of a pair petioled, more or less aeymmetrical or tlle npper 
sometimes almost symmetrical, obliqnely (if nsymmetricnl) obovate- 
oblong or oblong, subacuminate, nneqnally cordate a t  the base with 
a rounded lobe ('2 in. long) on the larger and a minute lobe oil the 
narrower half, entire, ciliolate along the margin, membr~nons, dnrk 
green, 3-6 in. by 1.3-2.5 in., 6- or rarely 7-nerved from near the base 
with 3 (~urely 4) nerves in the broad and 2 in the narrow half, with 
oblique, conspicuously prominent, transverse veins on botli sides ; petiole 
stont, B-.5 in. long; small leaves ovate-cordate to reniform, millute 
or np to -33 in. low,  on short petioles. Cymes terminal and in the 
npper axils, solitary or 2 on a common veiny short peduncle, ebrnctente, 
few- or many-flowered, contracted ; rllachis very slender ; peduncles 
very short ; pedicels slender, .08-'12 in .  long. Flowers nnknowl~. 
Fnrit semiglobose-turbinate, muric~te,  '15--16 in. long and wide. 

PERAK (P) ; foot of Gnnong Panti, EunstZer 220 ! 

&ither oloeely allied to 8. Becea*iano, Cop.; but this hns on tho wl~ole 
unirower, more scuminate leaves and much larger fruits. 

32. SONERILA MACBOPHYLLA, Shpf  nnd King. An ascending simple 
herb, 3-5 in. high, softly hirsute or shaggy all over ; hairs dense and more 
or less spreading on the stem, the petioles and all parts of ttle inflol.escence 
(inclusive of tlie calyx), iooser on both sides of the leaves, paIe reddish, 
rather long and flexnons. Stem prostrate below. Leaves very dissimi- 
lar, the larger of a pair petioled, asymmetrical, obliqnely elliptic, 
acuminate, nneqnally cordate a t  the base wit11 n large, rounded lobe 
(4 in. long) on the outer and a much smaller lober on the inner side, 
entire or subentire, membranous, on both sides light-brown when dry, 
4-6 in. by.2.2-3 in., about 7-nerved from near the base, with 4 nerves 
in the broad, 2 in the narrow half and wit11 usn~l ly  indistinct, fine, 
pblique, transverse veins, nppermost side-nerve 1-1.25 in; above the base ; 
petiole stout, -5-1.2 in, long ; small leaves ovate-cordnte to reniform, 
np to .25 in. long, on short, slender petioles. Cymes terminnl and in the 
upper axils, solitary or 2 or a common short peduncle, ebracteate, 
rather many-flowered, nppnrently very dense owing to the long interwoven 
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hairs ; rachis slender; common peduncle very short to -7 in. long, 
slender, with a pair of spathulate-lanceolate, petioled leaflets a t  the point 
of branching ; special peduncles v e ~ y  short ; pedicels very slender, np 
to -15 in, long. Calyx campanulate-oblong, nbout .14 in. long, very 
shaggy ; teeth trimgular-lanceolate, up to '06 in. long. Petab oblong, 
acute, suberect, 9 2 3 5  in. long ; stigma pnnctiform. Fruit semi~loboee- 
turbinate, mnlicate, about .2 in. long and wide. 

PEUK ; Scortechirli ! 
VAR. lmipilosa, Stapf and King. All parts loo~ely hairy with the 

hairs ns in the type. Leat.es up to 6 in. by 3.5 in., rather tliinner*. 
Common and special peduncles short or up to 3 in. long (together). 

PEI~AK ; Jpoll, Kinta, Curtis 3154 ! Pnlnn Bntong, Curtis ! 
33. S O N E R I ~ ~ A  PARADOXA, Nand. in Ann. Sc. Nat: Ser. 3, XV, 321, 

A lorn, creeping herb, softly hirsute or shaggy all over ; hairs dense and 
more or lefis spreading on the stem, petioles and all part8 of the inflows- 
ccnce (includiug the calyx), looser on both sides of the blades, reddish, 
rather long and flexuous. Gtent creeping, sle~ider to ratber stout, root- 
ing, the leaf-bearing, terminal part rising rarely more than -5 in. above 
the ground. Leaves crowded, wry  dissimilar, the larger of a pair petioled, 
nsgmmet,rical, obliquely oblong or elliptic, shortly acuminate, unequally 
col.date a l  the base, wit11 a large rounded lobe (.25-.5 in. long) on the 

and a sirllilnr but much smaller lobe on the inner side, entire or 
fiubeutire, membranous, soft, light-green, 3-6 in. by 1.2-2.5 in., 6 4  
ller.ved from near the b ~ s e  (3-5 nerves in the broader half), with oblique 
curved transverse veins ; petiole 4-2 in. long or the uppermost very 
r;hol+, ; small leaves rotundate-ovate or reniform, cordate, -08-4 in. in 
dinln., on very slender petioles (.08-.6 in. long). Cymes terminal and 
from the upper axils, 8olital.g with pair of small petioled leaflets at, 
tile middle of the peduncle, or in umbels O E  2-6, ebracteate or inconspi- 
c,lously brncteate, few- to many-flowered, dense ; commoli peduncle 
Blender, usually I-:! in. long ; special peduncles much shorter ; rhalli8 
very sllfiggy; bracts linenr to filiform, cilinte, short, usnally hidden 
alnong t110 hairs of the rhachis or suppressed ; pedicels .08-.1 in. long, 

Calyx campanulate-oblong, about -15 in. long, s h a g 0  ; 
teetll short, triangular. Petals oblong, acute, suberect, over -25 in. long, 
wl,ite. ~ n t h e r s  oblollg, obtuse, -1 in. long. GtyZe over a 3  in. long ; 

pu~~ctiform. Fwit semiglobose-tnrbinnte, -12-.15 in. long, ~ 1 8  in. 
,vide, mnricate-lube~ulnte. 8. moluccana, Jack. Misc. I, 8 ; w a l l .  Cat. 
4089 ; Bean. P1. Jav. Rw. 215, (p.p.) ; Blume, Mue. I, 10 (p.p.) ; 
hfiq. F1. Ind. Bat. I, 562 (p.p.) ; C. B. Clnrke in Hook. f.  F1. Brit. 
l l ld .  IT, 537 (11.p.) ; Txiaua in Trans. Lim.  8oc. XXVlII ,  77 ; Cogn. in  
J)C. Nonogr. PIT, 508 (p.p.) ; Stapf in Ann. Bot. VI, 311,312 ( p . ~ . ) ;  

h x b .  Flor. Ind. 1,178 ? 
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PENANG ; Wallich Cat. 4089 ! Qri&th 2298 ! Maingay 780 (Kew 
Diotrib.) in sliady, damp pleoee, 15003000 ft., Stolic~ka, Hccllet 196 ! 
Xing'r 0011.1284 ! Pnlloh B~hnng, Otrrtis 411 ! ~ I N Q A P O R E  ( 9 )  ; Lobb325 ! 

Basburgh say0 of his 8. moluecana, It  Habitat in insulin Molnocanis." Hie 
dercription ia extremely abort and inan5oient, and there doe8 not seem to hare bren 
a @men in him herbarium nor wse i t  figured by him. I t  is  very improbable that 
Lhe plant he dworibed m a  identical with the  Penang plant, if he m i r e d  it really 
fmm the Molnccu, an the dirtribntion of moat apeciea of the ewtion Heaadon m 
very looal, and no epeoimene, referrable to 8. paradora, h a w  been dieaorered, #O 

far, e ~ s t  of the Malay Peninsula. On bbe other hand, i t  is possible that h b n r g h  
meant 8. malaccana instead of L'8. moluccann" and ineulis malacconir for 
" ins. moluccanis," aa the editore of bin Flora Indice pat it. There ie a t  least nothitlg 
in his dewription which would contradiot the aewmption that hie brief diagnoeie 
nar drawn up from the Penang plant. In  view of this nocertainty we have preferred 
to follow Nandin a d  to oonaider Boxbnrgh'a 8. molucaana M a I' rpeoies dnbia " 
and adopt Nsndin'a name for the Penang plant. 

3k. SOISBRILA BEQOHIAEFOLIA, Blume in Flora (1831), 490. An 
ssmnding, unnally nnbmnched herb, 2-6 in. high, moderately hairy with 
the exception of the often glabrous upper side OE the leaves ; hairs of 
the stem, petioles and the inflorescence rnfous, flexuous, more or lees 
opreading, of the leaves mufined to the nerves and veins of tlie nnder- 
side, often scanty, very short. 8tem rather slender, rooting below. 
Leaver very dissimilar, the larger of each pair petioled, more or lesa 
esymrnetrical, obliquely elliptic, snbaonminate, nnequdly cordate at  the 
baee wit11 a rounded lobe ('2-.3 in. long) on the outer and a mnoh 
smaller on the inner side, entire or more or leas obtusely sermlate, 
ciliolate, membranous, dark-green above, pale brown (when dry) 
beneath, 3-4 in. by 1.7-2.3 in., 6- sub-7-nerved from near the base 
(with 3-4 nerves in the broader half), wit11 usually very oonspiouons 
onbhorizontal transverse veins; petiole 4-1'2 in. long; amall loaves 
ovate to ~~otundate, mute, cordate, very small, distinotly petioled. 
0- terminal and axillary, pednncled, dense, at length up to '8 in. 
lo~ig, deoidaonsly bracteate ; pednnole slender, up to 1.5 in. long; b m t s  
linear-oblong, ciliolate, np to .l in .  long, decidnoua ; pediceIa .07-.l i n .  
long. Calya: oampanulate-oblong, teeth broad, triangular. Petals 
ovate, mute. Anthers ohort, oblong, obtuse. Fruit shortly tnrbinate, 
.18..83 in. long and wide, mnrioate-tubercnlate, tnberclea rather conl-Be, 
mute, mostly peesing into short fine brietles. Korth. in Verh. Nat. 
&mh. Bot. 248, t. 54 ; Nandin in Ann. 80. Nat. Ser. 3, XV, 322 ; Triana 
in Trans. Linn. Soo. XXVIII, (l873), 77. 8. moluccana, Benn. P1. Jap., 
h r .  016 ; Miq. F1. Ind. Bat. I, 562; C. B. Clarke in F1. Brit. Ind. I, 
662; Cogn. iu DO. Monogr. VII, 508; Stepf in Ann. Bot. Vf, 312 
(all referenom under 8. mluccana, p.p.). 

J. Ir. 6 
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SINGAPORE ; Bukit Tunat, Ridby 2005 ! Chanchukang, Ridky 422 ! 
Bukit Mandn, Ridley 2005/a ! JOEORE ; Gnnong Panti, Ridley 4199 ! 
DI~TRIB.  Sumatra, Java, South Borneo. 

There being no flowern with the specimens enumerated, they have been 
described from Korthnls, 1.c. The Sumntrn specimens have leaves which are more 
or lees hairy or bristly on the upper side and reprenent Blume's ~ A E .  piloaiuseula of 
9. begoniaefolia (Blume, Mas. I .  11) or 8. moluccana VAR. pilosiuwula stapf, 1 4 .  
A specimen from sonth Borneo, collected by Yotley, is almost glabrous on the 
npperside of the leaves. 

35. SONEBILA GLABRIFLORA, Stapf and King. A creeping or ascend- 
ing herb, a few inches high, with a long creeping rhizome, hairy on the 
stern, peduncles, petioles and the nerves on the underside of the leaves, 
otherwise glabrous ; hairs reddish, straight, adpressed. Stem rather 
stout, slightly swollen a t  the nodes, frequently rooting, leafy part 
1-4 in. long. Leaves very dissimilar, the larger of each pair petioled, 
asymmetric, obliquely elliptic, obtuse or subacute, unequally cordate 
a t  the base with a large, rounded lobe on the outer and small or 
obscure ono on the inner side, entire or obscurely and remotely toothed, 
fleshy, soft, dark glossy-green above, pale with purple nerves beneath, 
3-6 in. by 2-3'5 in., with 3-5 lateral nerves in the outer and 2-3 in the 
inner half near tho base and with rather lax subhorizontal tranuverse 
veins; petiole rather stont, 1-2'5 in. long, the small leaves sessile, 
reniform-cordate, .2-#25 in. in diam. Cyme terminal and axilla~y, nsaally 
2- or 3-nate on a common peduncle. ebracteate, many-flowered, rather 
dense, glabrons, when ripe up to 1.3 in. long, common peduncle 1-2 
in., special peduncles .5-1.2 in. long, slender; pedicel8 very slender, 
~1-'12 in. long. . Calyx campanulate-ovoid, -12--15 in. by a06 in. ; teeth 
very broad and short. Petals elliptic, acute, almost .25 in. long, white 
or tinged with pink. Blithers linear-oblong, obtuse, -12 in. long. 8 tyk  
-15 in. long; stigma ponctiform. %it subtrigonous, hemispherical, 
quite smootb, -15-.16 in. long and wide; valves in the depressed centre 
of the capsule 6, delicately membranons, fragile. 

PERAK ; Larut, in wet jungles, up to 100 ft., Kfctutkr 1955 ! 2128 ! 
36. SONERILA ELATOSTEYOIDES, Stapf and King. An erect, ascending 

or creeping, unbranched or scantily branched herb, np to 6 in. high, softly 
tomeutose in all pnrts, hairs rusty colonred, short, spreading and very 
dense on the stem and petioles, somewhat laxer in the inflorescence 
incliisive of tlie calyx, pale and longer on the leaves. Stem slender, 
subflexuous. Leaves very dissimilar, the larger of each pair petioled, 
asymmetrical, obliquely oblong-elliptic or obovate, acuainate, unequally 
cordate a t  the base with the outer lobe broad, rounded. np to -2 in. long 
and the inner similar bat much smaller, entire, membranons, green 



1900.1 (3. King-dlatsrials fo7 a Flora oj the Illalayas Peninsula. 43 

above, whitish green below, 2.2-2.8 in. by 1-1.2 in., 6-7-nerved from 
new the base (with 3-4 lateral nerves in the broad and 2 in the 
narrow half) with obliqne transverse veins, nerves and veins not very 
dietinct ; petiole -18--4 in. long ; small leaves reniform-cordate, sub- 
sessile, .15 in. in diam. Cymes terminal and axillary, long peduncled, 
few-flowered, not very dense, ebracteate ; peduncle slender, '6-1 in. long ; 
pedioels slender, .02 in. long. Calyx oblong-campannlate, '08 in. long, 
teeth short. Petale oblong, acute, .18 in. long, with a line of hairs on 
the back. Anthers short, oblong, obtnse, -09 in. lollg. Style .2 in. 
long ; stigma punctiform. fiuit semiglobose, mu~*icate, .12 in. long 
and wide. * 

PERAK ; a m o n g  Bubn, Wray 3825 ! 
37. SONRBILA BICOLOB, Stapf and King. Au ascending or suberect, . nearly always unbranched herb, 3-9 in. high, softly hairy all over, 

hairs pale, straight, fine, spreading except on the upper side of the 
leaves, very dense in the upper part of the stem, on the petioles and 
in the inflorescence inclusive of the calyx. Stem rather slender, . 
subflexnous, slightly swollen a t  the nodes. Leaves very dissimilar, 
the larger of each pair more 01. less asymmetrical, shortly petioled, 
obliquely oblong to lanceolate-oblong, distinctly acuminate, nuequally 
cordate a t  the base with a rounded lobe (to '4 in. long) on the outer, 
and a minute or obscure lobe on the inner side, ciliato along the 
margin, membranous, soft, dark green or mageutn-red above with a 
light green band along the midrib, purple beneath, 3-6 in, by 1-1.5 
in., finely 5-nerved from near the base (uppermost nerve from -4-.6 
in. above the base, with faint obliqne transverse veins ; petiole -2-$ in. 
long; small leaves ovate to rotundate, cordate, shortly petioled, very 
small to .4 in. long. Cymes terminal and axillary, peduncled, loosely 
few- to 10-flowered, ebracte~te ; peduncle slender, .4-1.2 in. long ; 
pedicela -1--2 in. long, slender, also when mature. Oalyz oblong-sub- 
campanulate, -12 in. long; teeth triangnlar, short. Petals elliptic- 
oblong, acute, -35 in. long, pink. Anthers linear-oblong, subobtwe, 
'12 in. long. StyL '35 in. long; stigma pnnctiform. Fruit semiglobose, 
.lb2--15 in. long and wide, muricate, opening with 6 thinly membranous 
teeth in the depressed centre or with 3, 2-toothed valves. 

PERAK; Ulu Salama, 500 ft., Wray 4159 ! Larut, in dense jungle, 
500-800 ft., Xing's Coll. 5794 ! Tapa, Baldwin ! 

38. SONEBILA CALYCULA, Stapf and King. An ascendi~lg or creeping 
herb, about 6 in. loug, rusty tomentose on the stem, petioles and pedon- 
clea, and pubeecent on the nerves on the underside of the leaves, other- 
wise glabrous ; hairs short, curled or flexnons, looeely ndpressed. Steln 
rather stout, straight, rooting in the lower part, leafy part about 4 in. 
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Ibng. Lenvea very dissimilar, t l ~ e  larger of eacli pair petioled, symme- 
tkioal, or nlmost so, lanceolate, gradually tapering towards both ends, 
entire, somewhat fleshy, pale-brown on both sides when dry, 3.5-5.5 in. 
by -8-1.25 in., bnerved from tlie base (the outer nerves faint, pub- 
marginal) with faint oblique tralisveree veins ; petiole -35-4 in. long ; 
amall leaves reniform, oordate, very minate, -06 in. in diem., or 
suppressed. Oytiwa terminal and from the upper axile, peduncled, few- 
flowered ; peduncle flliform, +5 in. long ; pedioels fine, not epongy 
when mature, .1-.12 in. long. Flower unknown. Fruit semiglobme, 
amoeth, -08-v1 in. by '12 in., crowned by the ultimetely deciduous 
calyx-margin the teeth of which are very broadly triangular and 
cnspidate. 

PAHANO ; Taban River, Ridby 2237 ! 

9. PHYLLAOATHIG, Blume. 

Herbaceous small shrnbs with very short stems. Leavea oppoeite 
(or the terminal leaf solitary), large, petioled, orbiculnr, or sub-orbi- 
cnlar, 7-9-nerved. Flowers in a peduncled dense head, purple. 
Calyx-tube campanulate, glabrous or with long bristles near the top, 
teeth 4 (rarely 3), acute, long-setose. Petals 4 (rarely 3), ovate, acute, 

. glabrous. Stamens 8 (rarely 6 ) ,  equal; anthers elongate, scarcely 
produced a t  the baae, connective without appendage. Ovary adnste 
to the bottom of the calyx-tube, 4- (rarely 3-) celled, glabrous a t  the 
apex; style filiform; ovules very numerous, p l m u t a s  large axile. 
Oapsule broadly funnel-shaped, opening by 4 valves st the top. Seeds 
ellipsoid, somewhat obovoid, with glandular, hardly raised dots ; raphe 
slightly excurrent along one side of the seed its whole lengtb.-D18~~1~. 
Species 5 ; all Malayan. 

... Leaven oblanoeolate ... ... ... 1. P. tuberaulata. 
Leaves mow or lean orbicular ; peduncles of inflorescence 
many inohen long and as long aa or longex than the long 
petioles :- 

Flowere in w m w ,  shortly branched panicles ... 2. P. Cfrifithii. 
Blowers in tetminal solitary ebraotente umbels :- ... Pednnoles glabroaa ... ... 8. P. Scartechinii. 

... Pednnoler hispid ... ... 4. P. hiepido. 
Flowers in braoteste umbel8 with pednnclee 1 or ... 8 inches long ... ... 6. P. r.otunddfoolia. 

1. PHYLLAQATEI~ TUBERCULATA, King, n. sp. 8tm short,  WOO^^, 
erect, covered wit11 small warts. L e a w  two or three, membrmaas, 
oblanceolate, shortly acuminnte, very gredually n m w e d  to the s h d  
kiapid petiole, 7- to 9-nerved ; upper surfrce glabroua except for e few 
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ba6ttcered abut  bristles ; lower aarface cbarsely etrigase on the nerves, 
otherwide glabrone, the retioalatlons fine ; length 10 M 16 in., breadth 
3 to 6 in., petiole 0 to 1.5 in. Pedunok much s h o h r  than the leevee, 
eolitay or aeveml from one axil, spnreel y glandular-hairy, bearing a% 
their apioes a solitary, lax, involucrrrte, compound umbel; invalucres 
oblong, obtnee, glabrous, .5 in. in length or ahorter, thoae of the umbel- 
laleb smaller ; pedicels shorter than the celyx~tube. Plowera nearly .7S 
in. long. Oalyx-tube rather widely cylindric, bearing (erpeoially towards 
ita baee) numerous flat, shortly rfolked, fleshy discoid gland8 ; the teeth 
4, short, ehrllow, wide, eaoh crowqed by e etolked glmd. Pet& longer 
than the calyx, oblong, mnch acnminate (forming a narrow cone in bud). 
Stammu 8; the filaments about one-fourth as long an t h  linear acn- 
minate enthem. Ouay short, broad, truncate, deeply. plmved and 
almost winged ; etyle long, ibttened, emooth. aapsule '3 in. in diem. 

PEUK; Igwrteohini 1872. King's Oolle~tor 7233. 

A t  o m  rwognirebla by Che oorio~sb glsodnlnr d y x .  

0. PWLLAGATHIB QRIPFITBII, King. A shrub with e very short 
stem and uanally only a single pair of unequal leaves. Leareu coda- 
ceous, sub-rotund, 7-nerved, apex obtuse, the baae cordate, edges quite 
entire; both snrfatm glabrous, the lower lepidote and sligl~tly pub-  
rnlons on the nervea; length 5 to 8 id., breadth 3.6 to 8.5 in., petiole 
4 to 8 in. Pachicle arillary, nearly as long as the leaves, bearing in 
its upper half a few very ahort few-flowered branches, the whole 
lepidote espeaially towards the apex. Flowers carymboee, on scabe- 
ralona pedioels, as long as the nnrromlg campsunlabe glandular-hai ry 
dyx-tube : mouth of cmlyx tl-nncate, slightly expanded, and minutely 
4foobhed. Petuls 4, quadrebe. Btcsmena much exeerted : anthets not 
so long as the glabrous filaments, narlvlw acuminate, mnch nagittah i6 
the base, inappendionlate. Altomorpkia Griflthii, Hook. M1319. Fl. Br. 
Ind. 11, 6%7. Triena in Trans. Linn. Soo. XXVIII, 741, t. VI, fig. 6&; 
Cop .  in DO. Yon. Pltan. VII, 467. 

MALACCA : Qri f lh  (K.D.) 226411, Maingay ( E D . )  773 ; f;Tul&tt. 
PERAK ; 8ciwtechivzi 170; King's Collector 694. SELANGORE ; CurtM ',%88 ! 
Ridley 7817. P E N A R ~ ;  Sbolickm. 

I have removed thia from Allomorphia to P h y l l a g a t h ~  of whioh it hes the 
ilowen and habit. 

3. PHYLLAQAT~I~ SCORTLCHINII, King, n. sp. B t m  woody below, 
shortly creeping above and subterete. Leareu on very long petioles, 
mriaoeow, reniform-rotund, cordate, the apex minutely apiculate, 
stoutly 9-nerved; the transverse veins bold, glabrous on the upper 
eurface, glendnlar-pubernlous on the lower ; length 5.to 10 in. ; breadth 
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6 to 9 in. ; petiole 4 to 9 in., stout. P d ~ t n c l e s  solitary, longer and more 
slender than the petioles, bearing a t  the apex a single dense, ebracteate 
umbel. Ploroers nearly .5 in. long to the apices of the stamens, their 
pedicels .25 in. long. Oulyx-tube narrowly campanulate, not ribbed, 
glabrous, very minutely lepidote ; the teeth 4, broad, rounded, shallow. 
Petals  rotund-ovate, blunt, short. atantem 8 ;  the filaments abont half 
as long as the linear acute anthers. O v a y  grooved, ehort, broad ; style 
rus long aa the anthers, cylindric, glabrons. Oapsule abont .2 in. in 
diam., truncate, the valves broad, truncate. 

PEBAK; Scortechini 269 ; King's Collector 4287. SELANGORE ; 
Ridley 73 17. 

Thie specie6 ie cloeely allied to P. (kifithii bat dieern notably in ite aolitay 
terminal ambela. 

4. PHYLLAGATHIB BISPIDA, King, n. sp. Stem very shol.t, woody, 
hispid. Leaves 2 or 3, sub-coriaceous, on long petioles, broadly ovate, 
cordate a t  the base, the apex abruptly and shortly acuminate, the edges 
with minute, sharp, sometimes unequal teeth, 7- to 11-nerved, the 
transverse nervee strong: upper surface glabrous, the lower unifol.mly 
covered with minute, scurfy pnbesceuce, the main nerves with a few 
long, spreading, stout bristles ; potiole densely shaggy near the base, 
more sparsely hispid upwards: length 5 to 10 in., breadth 3 to 7 in. ; 
petioles varying from 4 to 12 in. Peduncle axillsry, shorter than the 
leaves and more slender than the petioles, sparsely hispid ; the umbel 
few-flowered, ebracteate. Flowers -75 in. long; their pedicels slender, 
hispid, longer than the calyx. Calyz-tube nlumwly cylindric or 
cylindric-campanulate, nearly glabrous, or sparsely hispid ; the month 
with 4 broad, ahallow, blunt teeth. Petals broadly ovate, a n t e .  Btarnena 
8 ; anthers not much longer than the filaments, broadly lobed and coldate 
a t  the base, and the connective with a short, narrowly cylindric baaal 
protuberance behind. Ovary very short ; style filiform. Capsule -2 in. 
BCM88. 

PEUK ; Scortechini ! W s a y  1021, 1602, '3519. PAHANG ; Bidley 
2t296. 

5. PHYLLAGATHIB BOTUNDI~~OLIA, Blume in Flora, 1831, 507. Stem 
creeping, obtusely 4-angled. Leaves unequal in the pairs, rotund or 
rotund-ovate and shortly apiculate ; both surfaces, but especially the 
lower, minutely lepidote ; main nerves 7 to 9, curved, radiating from 
the base, the tra~~sverse nervea bold, curved ; petioles unequal, from 
.85 to 3.5 in. long, their interior surfaces covered with coarse black 
bristles ; length 2 to 8 in. ; breadth 1.5 to 6 in. Inflorescence 4- to 30- 
flowered; the involucres orbicular-ovate acuminate. Calyx-tube ribbed, 
minutely lepidote; the teeth triangular, broad a t  the base but with 
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elongate narrow apices bearing 2 or 3 bristles ; filaments from one-fonrtli 
t o  one-half of tho length of the 1inea.r stamens. 0var.y 4-angled, 
the apex with a truncate cal-tilagiaons rim. Korth. in Verh. Nat. 
Gesch. Bot. 252, t. 57 ; Rand. in Ann. Sc. Nat. Ser. 3, XXV, 332 ; Bot. 

.Mag. t. 5282; Miq. F1. Ind. Bat. I, 559 ; Triana Melast., tab. VI,  fig. 
73; C. B. Clnrke in Hook. fil. F1. Br. Ind. IT, 541 ; Cogn. in DC. Mon. 
Phan. VII,  518. Melasfo~na roturadifolia, Jack in Trans. Linn. Soo. 
XIV, 11 ; DC. Prodr. 111, 149. 

MALACCA ; ar$ith, Maingay. SELANGOBE ; Bidley 7327. PEEAK ; 
Bcortechini, King's Collector, Wray. DISTRIB. Bnrmrt, Sumatra, Javn ; 
common. 

Rather variable as to size of leaves and an to the number of bristles on their 
petiolea. The teeth of the calyx nlso vnry as to the length of the aouminste apex 
and as to the number of bristles. 

i 

10. MARUMIA, Blume. 

Twining shrubs; branches cylindric, thickened a t  the nodes. 
Leares opposite, short-petioled, ooriaceons, cordate at  the base, 3-nerved 
from the base be~ides two aubmnrgiri~l nerves, entire, stellate-tomentoso 
beneath. Cymee axillary ; flowers 3-5, large, pedicelled, purple or 
white. Calyx-tube narrowly campannlate, tomentose (and often bristly 
or stellate-hairy) ; lobes 4, deep, persistent. Petuls 4, obovate. 
,9taineiur 8, uneqnal; antl~ers elongate, opening by tt single pore ; 
col~nective of the longer anthers carrying in front two long blistles 
and behind often one or two spurs or several twisted bristles. Ovary 
a t  the bsge (or half its height) adnate to the calyx, 4-celled, densely 
h i r y  a t  the apex ; style filiform; ovules numerous, placentas axile. 
Berry ellipsoid, crowned by the calyx-limb. Seeds numerous, oblong- 
ellipsoid, with glandular scarcely raised dots, raphe slightly excnrrent 
along the whole length of one side.-DISTR~B. Specie8 10, Malaya, 
Borneo and the Philippines. 

Calyx-tub without bristles ... ... 1. df. nemorosa. 
Cnlyx-tube very bristly :- 

Teeth of limb of calyx half as long aa the tube, 
oblong, acnte : upper snrfnce of leaves not reti- 
onlate ... .. . . . . ... 2. M. rhodocarpa. 

Teeth of limb of calyx one-fourth as long as the tube 
q lens, broadly triangular, blunt ; upper eurfoce of . 
leavee muoh reticulate ... ... ... 8. dd. reticulata. 

1. MAUUM~A NEMOROSA, Blame in Flora XIV, (1881), 505. A 
.straggliug climber; all parts except t l ~ e  upper surfaces of the leaves, 
the petals, stamens and ovaries covered with dense rufoas or pale stellah 



48 GC. King-Haterials for a F h a  of the Malayan Penituula. [No. 1, 

tomentam, witltont bristles; the branches thickened and annulate a t  
the nodes. Leaveo sub-aoriamoue, elliptic or o b l o ~ l a n o e o l r b ,  slightly 
oordate at the base, the apex sliortly acnminate or acute, 5-nerved (the 
lnfeial pair of nerves faint) ; npper surfme glabrous ; length 8 to 6 in. ; 
bretuitl~ 1.35 to 2'75 in. ; petiole to -4 in. long. Flowers abont 1-76 
in. long (inoluding the stamene), solitary or in pednncnlate cymes of 
three from the axils of the leaves. Calyx-tubs more or lees narrowly 
campanulate, somewhat constricted below the limb ; limb with 4 deep, 
trinngtllar teeth. Prttrle broadly ovate, blunt-, longer than the calyx- 
tube, rose-ooloured. 8 f a r n e ~  8, unequal ; tlie ailthera of all linear, 
curved; the longer with two narrow, curved filaments a t  the b e  in 
front, and several smaller behind; the four smaller with two emaller, 
equal filaments a t  the baae ii1 front only. Fruit sncoulent, oblong-ovoid, 
constiicted below tlte permanent calyx-teeth, sometimes e~b-tuberonlat~ 
and always stellato-tomentose, abont 1 iii. long. Blume Mns. Bat. I, 
83; Nnud. in Ant:. Sc. Net. Ser. 8, XV, 279; Miq. F1. Ind. Bat. I, pt. 
1, 533; Trisna in Trans. Linn. Soc. XXVIII, 82; C. B. Clarke in 
Hook. 61. 3'1. BIB. Iud. TT, 542; Cogn. in DC. Mon, Phan. VII, 549. 
ar. ofinis, Korth. i n  Verh. Nat. Geach. Bot. 241, t. 60; Miq. 1.c. 533. 
~ielasloma ne~rio~*osr~?~~, Jack in Trans. Linn. Soc. XIV, 8 ; DC. Pro&. 
111, 149 ; Wall. Cat. 4043. 

In  all the provinces except the Nicobar and Andaman Islande, 
DI~TRIB.  Sumntra, Borneo. 

2, MABUMIA BZIODOCARPA, C o p .  in DC. Mon. Phan. VII, 550. 
A climber; young branches, petioles, lower surfaces of 
leaves and calyx densely clothed with minute, pale, stellate tomentam 
iuhrtnixed with numerous stout, eplwading, brown bristles, the nodes 
somewhat swollen and with transverse lines. Leaves sub-corisceoue, 

narrowed to the rounded, niinnbly cordate base, the apex 
uhOl'tly ~ c u r n i ~ ~ a t e ,  5-nerved (the lateral pair slender) ; upper s n r f m  
glRbrous ; length 3.5 to 5 in. ; breadth 1 to 2 in. ; petiole -15 to -2 in. 
Fbwelr (including tlie stamens) nearly 1.5 in. long, in axillary, pednn. 
cuIate cynies of three. calyx-tube longer than the glabrons 
narrowly companulste, constricted below the limb ; limb with 4 oblong, 
acute teeth half aa long as the tube and like the latter bearing 
many long, curved bristles. Petals white, obovate. S t a m  8, nu- 
equall ail linear and acnminate: the four larger with two long, 
filifornl apliendrrges iu front and several smaller behind: the four 
sn~aller with abont 4 to 6 appendages. Fruit shortly ovoid, crowned 
by the large calyx-teeth, bristly, '4 in. in diem. Me2aetoma r M -  
M ~ I H ~ ,  Wall. Cat., 40415. Marumia eahinata, Nand. Ann. So. NsB. 
&r. 3, XV, 280 ; Miq. F1. Ind. Bat. 1, pt. I, 634. M. rykr) )~ '~ ,  T r h  
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(not of Blume) in Linn. Trans. XXVIII, 82, tab. VI1, fig. 88b ; C. B. 
Clarke in F1. Br. Iad. 11, 542. 

~ ~ I N ~ A P O R B ;  Wallich; AndBTm 68, 69; Eulbtt 125; Bidley 258; 
King's Collectm 278. MALACCA ; Maingay (K.D.) 785 ; Cu~ning ; W @ h  
(K.D.) 2270. 

VAR. sub-glabrata, Cogn. 1.c. 550. Leaves glabroue beneath except 
the nerves. M. aylaniea, C. B. Clarke (not of Blnme), VAR. sub-ghbrata, 
Hook. fil. F1. Br. Iud. 11, 542. 

SINGAPORE ; Ander8018 64. 
3. YARUUIA BETICULATA, Blurne Mns. Bot. I, 34. Scandent; young 

branches, petioles, under eurfaaa of leaves and calyx densely clothed 
with rusty stellate, more or 1-8 deciduone haire, the young branches, 
petioles and especially the calyx with stout spreading bristles inter- 
mixed ; tlie nodes swollen and annulate. Leaves enbcoriaceous, ovate- 
lanceolnte, 5-nerved (the lateral pair slender), minutely cordate a t  the 
baae, the apex shortly acuminate ; upper surface deeply reticulate, 
glabrous ; length 2 to 3.5 in., breadth '8 to 1.5 in., petiole '1 to .2 in. 
E'2oweru 1'25 in. long (inoluding the anthers), axillary, either solitary 
on pedicels aa long as themselves or in pedunculate cyme8 of three ; 
tlre middle flower being nearly sessile, the 1atei.al pnir on sliort pedicele. 
Oulyx-tube densely hispid externally, the teeth 4, short, brondly triangular 
and bluut, tome~itose on the ill~ler surface. Petak ovate, sub-acute, 
glabrous. Stamens 8, the anthers somewllat unequal in length but all 
linear, curved and with two long appendages a t  the base in front. f ix i t  
ovoid, (unripe) -5 in. in diem., crowned by the calyx-teeth. Miq. F1. 
Ind. Bat. I, pt. I, p. 535; C. B. Clarke in Hook. 61. P1. Br. Ind. 
11, 542; Cogn. in DC. Mon. Phan. VII, 551. M. slellulnta, Korth. (not 
of Blume) Ver. Nat. Ctesch. Bot. 2-43. iU. oligaratha, Nand. in Ann. So. 
Nait. Ser. 3, XV, 281 ; Miq. 1.c. 534. 

MALACCA; &ifith (K.D.) 2269.; Maisgny 784. DIETBIB. Snrmrt~.a, 
Java. 

11. DISSOCHETA, Blume. 

Ghmbs, nenally twinera. Leaves oppoeite, petioled or nearly 
sessile, elliptic or oblotig-lanceolate, rounded a t  the baae, 5.nerved from 
the bsse (tbe two submarginal nerves elender), entire. Flowera in 
terminal, eometimes leafy panicles, purple or white, brncts large O F  

small. Calyz-tube campanulate-cylindrio or f~nnel-shaped, densely 
atellate-tomentoae, pubesceut or glabrous; limb obscurely 4-lobed or 
entirely truncate, more rarely ditinctly 4-toothed, persietent. Petah 4. 
Btanaena 8, nneqnal, 4 shorter sometimes wasting, connective of the 
4 longer with 2 long bristle6 in frout a t  the base. . Ovary sdnate to tha 

J. 11. 7 
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cqlyx, 4-celled, apex glabrous OP densely liairy ; style filiform ; ovules 
very many, placentas axile. Berry ovoid or elliptic, crowned by tile 
wlyx-limb. Seeds elipsoid, flattened on the side of the raphe.--Drs~nl~. 
Species 25 ; throughout Malaya to the Philippiues. 

Stamens 8 (four of them sometimes irnperfeot) :- 
Young bmnohes, nuder surfaces of leaves and panicles 
covered wit11 persistent atellato-tomenturn :- 

The stellate-tomentnm not mixed with bristles ; 
the nodes with tranevel-ee iaterpetioler lincs :- 

Flowers 1'76 in. long ... ,.. ... 1 .  D. a t ~ t ~ ~ i l n t o .  
... Flowers '75 in. long ... ... 2. D. prorclttlaln. 

The stellato-tomentam mixed with spreading ... pcrsietent bristles ; flowcrs 'iii in. long 3. D. kirsutn. 
Yont~g branches, nnder surfwee of leaves and panicles 
corerod a t  first with stellate-tomentnn~ nrhich nlti- 
mntcly more or loss disappears :- 

... B ~ a c t s  of panicle obovate, persistent ... 4. D. bi.neleatn. 

... Bracts of panicle linenr, deciduous ... 6 .  D. pallitla. 
Young branches, nnder surfaces of leave8 a l ~ d  palliclee 
oovered with minute simple scales not stellate ,., 6, D, gracilis, 

Stamens 4 :- 
Panicles ebracteate, or bracts, if any, caduwns :- 

Flowers '3 in. long ; frnit '15 to '2 in. in diatn. ; 
mouth of calyx-tube 4-toothed; petals broadly 
oblong, blunt; stamem blunt, not appendionlate 
a t  the npex ... ... ,, . ... 7 .  D, celebica. 
Flowere '6 in. long; fruit '2 to '25 in. in diam. ; 
nloath of oalyx-tube trancate not toothed: 
petals ovate, acute; stamen8 narrowed to the 
appendiculate apex ... ... ... 8. D. intcr~tnedia. 

Panicles with persistent, oblong bracts :- 
Young branches a t  first rusty stellate-hairy, 
finnlly glabrons; brmchcs of panicle clivnri- 
cating, lax ... ... ,.. ... 9.  D, anotnala. 
Young branches with poreiatent, pale, adpreseed, 
stellate hairs ; branches of panicle short, 

... colldensed ... ... ... 10. D. Scortechiaii. 

1. ~ ) I s S O C R E T A  A N N U L N A ,  Hook. fil. ex Tl-iana in Trans. Linn. 
soc. XXVIII, 83. A stlmllg climber ; youllg brancl~es, petioles, under 
surfaces of leaves alld inflorescence covered with dense, r u ~ t y ,  deciduous 
stellnb tomenturn, the nodes thickened and sligl~tly innulate. Leaves 
coriaceous, ovate-oblong, co~*dato a t  the base, the apices shortly 
Isather acumiuate, upper surft~ce a t  first sparsely s t e l ~ ~ t e - h ~ h - ~ ,  

glabrous, the nerves and reticulatious bold; lellgth 2.5 to 
8.5 in, ; breadth 1 to 1.8 in. ; petiole '2 to ' 5  in. P Q I L ~ ~ ~  solitary her- 
minrtl, much longer than the leaves, lax, the branches d i v a r i ~ a t i n ~ ,  
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cymose, I- to 3-flow'ered ; bracts small, cadncoas. FZwers 1.5 in. long 
(including the stamens), pedicels much shorter than themselves. 
Calyx-tube narrowly campannlnte or funnel-shaped, the mouth widened 
and with 4 blunt, triangnlrrr teeth, densely stellate-hairy outside. Petals 
obovate-oblong, blunt, reflexed. Bta~sens 8;  curved, elongate-linear, 
acumimte, with two bristle-like appendages a t  the baae in front, laci- 
ninte behind. Fruit ellipsoid, succulent, ci-owned by the enlnrged teeth 
of the calyx-tube. C. B. Clarke in Hook. fil. FI. Br. Ind. IT, 643; 
Cogn. in DC. Mon. Phnn. VII,  557. Metaston~a bracteatu~it, Wall. Cat. 
4044 (in part). 

PENANG; Wallich 4M4; Qrifith (K.D.) 2268; Maingay (K.D.) 
788 ; Ctirtis 74.0. MALACCA ; Wflllich. SINGAPORE ; H~illet 213 ; Bidler~ 
5187. JOEORE ; Eng's Oolkctor 224. P E ~ A K  ; 8cortechini 235. DISTRID. 
Borneo. 

2. DISSOCRETA PUNCTCLATA, Hook. fil. ex Triana in Linn. Trnns. 
XXVIII, 83. Young branches thickened but not annulate, clothed like 
the petioles, under snrf~ces of the lenves and the inflorescence with 
hinute, rusty scales. Leaves coriaceous, oblong-ov~te, the b a ~ e  rounded 
and not cordate, the apex acute or very shortly acuminate ; 5-nerved, 
the marginal nerves very slender ; npper surface glabrous ; length 3 to 
4.5 in. ; breadth ~ 7 5  to 1.75 in. ; petiole .25 to '4 in. Panicles solitary, 
brminal, several times longer than the leaves, the branches and 
branchlets short nnd the latter cymosely few-flowered, bracts small, 
linear, decidaons. Flowers '75 in. long (including tho stamens), on 
pedicels shorter than themselves. Oalyx-tube infundibuliform, tbe 
mouth with a broad, everted, wavy, obscurely toothed edge, deciduously 
scaly. Petals 4, ovate, sub-acute, glabrous. Blithers 8, equal, cnrved, 
cylindric, attenuated to the 1-pored apex, the baae with two long, 
gonioulate, upward-curving, narrow, f l~t t ish  rrppendages. Fruit 8UCCU- 

lent, urceolate, slightly warted, sub-glabrous, crowned by the slightly 
enlarged mouth of the calyx, -4 in. long. C. B. Clarke in Hook. fil. F1. 
Br. Ind. 11, 543 ; Cogn. in DO. Mon. Phnn. VII, 555. 

MALACCA; Qn:$th (K.D.) 2291 ! Bfaingay 789. SINGAPORE ; Ridley 
8918, 4808. SELANQORE ; Ridley 2015. JOHOKE ; Ridley 3246, 2106. 
PENANG ; Walker, etc. 

3. DIS~OCHETA HIRSUTA, Hook. fil. ex Triana Trans. Linn. Soc. 
XXVIII, 83. A strong creeper with slender branches only slightly 
thickened rrt the nodes ; all parts except the upper surfaces of the leaves 
and the petals densely clothed with deciduous, stellate hairs mixed with 
long, stiff, spreading, curved hairs. Leaves membranous, lnnceolate or 
ovate-lanceolate, 6-norvod (tho lateral pair slender), the base rounded 
and slightly cordate, the apex shortly ncnmiunto; uppcr surface 
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glabrous, length 3 to 4.8 in. ; breadth 1 to 1.75 in. ; petiole -15 to '3 in. 
Panicle solitary, terminal, thickened a t  the nodes, broadly pyramidal, 
much branched. Flowers -75 in. long. Oalyx-tube longer than the 
pedicel, cylindric-tubular, the mouth not everted but with four linear 
elongate teeth. Petalr 4,.broadly lanccolate, blunt. Stamens 8, eq-1, 
811 perfect, elongate and narrow, the apices mnch prolonged into a rather 
thin appendage, the base with two delicate, filiform appendages. Pruit 
ovoid-globose, crowned by the pel-aistent calyx-limb, densely setuee- 
$pidobe, -4 in. in diani. Cogn. in DO. Mon. Phan. VII, 656. 

JOHORE; a t  the b ~ s e  of Gnnong Panti; King's Collector 197; 
Ridley 4185. DISTRIB. Borneo. 

4. DIBSOCHETA BBACTEATA, Blume in Flora, 1831, 495. Young 
kanches with a transverse ridge a t  the nodes, petioles and pasiolea 
more or less densely clothed with sub-decidnous, rusty, stellate hairs, 
and tho nnder surfaces of the leaves sparaely so. Leaven membranous, 
6-nerved (the marginal pair fdnt),  ovate-lanceolata, the brree rounded 
m d  often sub-cordate, the apex acute or shortly ncuminate; upper 
surface glabrous, the lower eparsely atellate-hairy ; length 3 to 4.5 in. ; 
breadth 1.25 in. ; petiole '2 to '3 in. Par~icles mnch bracteate, both 
axillary and terminal, the former shorter, the latter longer, than the 
leaves ; the brawhes few, divaricate. I"lowers 1.2 in. long (including the 
stamens), in cymes a t  the ends oE the branchlets, each subtended by, 
and while in bud enveloped in, a membranons, obovate, blunt, atellate- 
pubescent, more or less permanent bract about -5 in. long. Calyx-tube 
twice as long aa the pedicels, cylindric-campanulate, the mouth slightly 
widened and minutely 4-toothed. Petale broadly elliptic, blunt, 
elabrons. Btamens 8, much curved, long, linear, the base with two long 
flattened, linenr, upward-pointing appendages. fircit ellipsoid, crowned 
by the rim of the calyx-tube, '6  in. long. Miq. F1. Ind. Bat. I, pt. I, 529; 
Triana in Trans. Linn. Soc. XXVILI, 84 ; C. B. Clarke in Hook, fil. F1. 
Br. Ind. 11, 543 ; Cogn. in DO. Mon. Phan. VII, 598. D. hacteosa, Nand. 
in .  Ann. SC. Nat. Ser. 8, XV, 76; Miq. FL Ind. Bat. 1, pt. 1, 527. 
bis2astoma bracteatum, Jack in Trans. Linn. Soc. XIV, 9 ; Wall. Cat. 
4044, p~rt ly.  

PENANQ ; Wallicl~, Cat. 4044; Curtis 2298. MALACCA ; Haingay 
791. DISTRIB. Borneo, Haviland. 

5. DISSOCE~ETA PALLIDA, Blume in FIOIIL, 1881, 500. A shrubby 
creeper, 20 to 50 fcet long; young branches thickened and with inter- 
petiolar ridges a t  the nodes, sparsely covered with minute etellate-hairy 
scales like the petioles, nnder surfaces of tho leaves and the panicles. 
Leaves sub-coriaceous, 5-nerved (the lateral pair faint), elliptic-ovate 
to ovate, the base ronnded and sub-cordate, the apex shortly acuminate 
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or sonte; upper surfam g l n b m s ;  length 2.5 to 5 in. ; breadth 1.2 to  
2.2 in.; petiole '8 to '5  in. Panicles both axi l la~y and terminal, the 
former shorter than tlle leaves or slightly exceeding them, the latter 
Jonger, all lather lax, the branchlets dival.icating, cymose, and with a 
few short, linenr, deciduous bmtlets.  b7ourers nearly 1 in. long (in- 
olnding the stamens). Calyx-tube oblong-campanulate or funnel-shaped, 
densoly lepidote-stellate ; the mouth expanded and obscurely 4-toothed. 
Petah obovnte-oblong, blunt, glabrous. Btnmens 8, usually equal (fonr 
sometimes shorter or obsolete) ; bnsal processes long, linear, sub-erect. 
Fm't cylindric-ampanulate, sub-glabrous, crowned by the slightly 
enlarged limb of the calyx, '25 in. long. Blume, Mn& Bot. I, 36 (excl. 
nyn. Korth.) ; Naudin in Ann. Sc. Nat. Ser. 3, XV, 69, tab. 4 fig.; 
Miq. F1. Ind. Bat. I, pt. I, 526 ; Trinna in Trans. Linn. Soc. XXVIII,  
83, tab. VII, fig. 89b ; C. B. Clarke in Hook. fil. El. Br. Ind. 11, 5 4  ; 
Cogn. in DC. Mon. Phan. VII, 557. Nelastomapallida, Jack in Trana. 
G n .  Soc. XIV, 12 ; DC. Prodr. 111, 150 ; Wdl. Cat. 8049. Diuock~ta  
ovalij'o2ia and D. er~per3a, Nand. 1.c. 76 and 77. D. astrotricha, Miq. 1.c. 
Snppl. 818. 

I n  all the provinces except the Nicobar and Andaman Islnnds; 
common. 
. The foqc stamens which ore naaally ehorter than the other are eometimea 
obolet0. 

8. DISSOCHETA CRACILIS, Blume in Flora, 2831, 498. A strag- 
gling or scandent shrnb ; young branches slender, bluntly 4-angled, 
the nodes swollen and transversely ridged, minutely scaly like the 
petioles, leaves and paniclee. Leaves 5-nerved (the lnteral pnir slender), 
broadly lanceolate or oblwg-lanceobte, rounded a t  the bnse and shortly 
mumihate a t  the npex; length 3 to 4-15 in.; breadth 1.5 to 1.8 in.; 
petiole .2 to -4 in. Panicles axillary snd terminal, the former shorter 
than, and the lntter longer than t h , ~  leaves, slender, spreading, lax, 
many-flowered ; braote few, narrowly oblong, cadncous. Flowqs -85 
in. long, on filiform pedicels longer than themselves. Oalyx-tub 
parrowly campnulate. minutely stellate-pubescent, the month glabrons, 
sub-truncate, everted, and obscurely Ctoothed. Petals 4, brmdly ovate 
or sub-orbicular, blnnt. Btnmena 8 ; four large, perfect., ra t l~er  short, 
with a broad truncate 2-pored apex; the fonr imperfect emall, narrow ; 
all with two ergot, filiform flak basal appendages. Fruit sub-globular, 
olvrwned by the narrow limb, almost glabrous, .1 to -15 in. in diam. 
Kmthale Verh. Nat. Cfesch. Bot. 237; Nand. in Ann. Sc. Nat. Ser. 3, 
XV, 75; Miq. F1. Ind. Bat. I, pt. I, 526 ; Triana in Tlqns. Linn. Soc. 
XXVIII,  83, tab. VII ,  fig. 89c; C. B. Clarke in Hook. fil. PI. Br. Ind. 
11, 5441; Cogn. in DC. Mon. Phan. VII, 559. dlklaslmta gracile, Jack 
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in Trans. Linn. Soc. XIV, 1 4 ;  DC. Prodr. 111, 149. M. fallax, Wall. 
Cat. 4080. ? df. glut~cn, Griff. Jc. PI. As. 637. JI. racillans, Tar. palleras, 
Blame, Bijdr. 1074. 

In  all tlie prorinces except t l ~ e  Nicobar and Andnman Islands. 
DISTRIB. Jnva, Borneo. 

7. DISSOCHXTA CELEnlCA, Blume, Ifus. Bot. 1, 36. A slender 
creeper ; yonng branches, petioles and under surfaces of the leaves, also 
the panicles, derisely clothed with rusty, scnrfy, stellnte tomentum. 
Leares 3-nerved, membranons, lanceolate or oblong-lanceolate, the base 
ronnded, the apex shortly acnminate ; upper surface glnbroos exceptthe 
stellate-pubescent midrib; length 2.5 to 5 in. ; breadth 1 to 2 in. ; petiole 
.2 to .25 in. Panicles latenil and terminal, the former slightly longerand 
the laternl so re~a l  times longer than the leaves, ebrnctente, the branches 
divaricnting, the ultimate branches cymose, 3-flowered. Flowers -8 in. 
long (including the stamens). Calyx-fnbe oblong-cnmpannlate, slightly 
widened'and 4-toothed nt the montll, somewhat longer than the pedicel. 
Petals 4, broadly oblong, blunt. Stamens 4 ; anthers eqnal, short, blunt 
and with no apical appendage, opening by 2 apical pores. Frtrit 
sub-globnlar, crowned by the narrow limb of the calyx, faintly 8-ribbed, 
sparsely pubescent 01. sub-glabrous, .I5 to '2 in. in diam. C. B. Clarke 
in Hook. fil. PI. Br. Ind. 11, 544; Cogn. in DC. bfon. Phan. VII, 561 ; 
Miq. F1. Ind. Bnt. I, pt. 1, 530; Tricma in Trans. Linn. Soc. XXVIII,  83. 
D. microcarpo, Nand. in Ann. Sc. Nat. Ser. 3, XV, 72 ; Miq. 1.c. 523. 
D. bancaw, Miq. 1.c. 529. Melastornn fallax, Wall. Cnt. 4050; ? Jack 
in Trans. Linn. Soc. XlV, 13. M. ~~rcbiginoslinz, Wall. Cat. 4052, partly. 

In  all the provinces except the Nicobnr nnd Andnman Islands; 
common. DIBTRIB. Bangk~,  Celebes, Borneo. 

VAR. contracts, King. Panicle solitary, terminal, shol.t, condensed, 
not longer than the leaves. 

PEHAK ; Ring's Collector 2911. 
8. D r ~ s o c a z ~ r ~  INTERMEDIA, Blnme in Flora, 1831, 493. A some- 

what slender creeper, resembling D. cekbicn in its other parts, but 
with larger flowers (.5 in. long), pointed in bud ; larger fruit (.2 to .25 in. 
in dinm.); calyx-tube with a truncate, toothless mouth; ovnte, acute 
petals, and longer stamens narrowed to and appendicnlate a t  the apex. 
Blame, Mns. Bot. I, 35, tab. V ;  Nand. in Ann. Sc. Nnt. Ser. 3, XV, 72 ; 
Miq. F1. Ind. Bat. I ,  pt. I, 624 ; Triana in Trans. Linn. Soc. XXVIII, 
83, tab. VIJ, fig. 89 f. ; C. B. Clarke in Hook. fil. F1. Br. Ind. 11, 544 ; 
Cogn. in DC. Mon. Phan. VII, 562. Melastoma ~.~~biginonrm, Wall. Cat. 
4052 (in part). 

MALACCA ; Origifl~ (K.11.) 2287 ; 17eyer (K.D.) 2286. PENANO and 
SINGAPORE ; IVallich. PERAK ; Scortechiiti. DrslRln. Java, Boineo. 
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9. DIS~OCHETA ANOMALA, King, n. sp. A creeper 15 to 20 feet 
long ; youiig braiiches slender, slightly thickened a t  the nodes, a t  fimt 
spru-sely rusty stellate-hairy, afterwards glabrous and sub-glau~ous. 
Leaves ovate-oblong, the bnse broadly rounded, the apex shortly, 
abruptly and bluntly acuminate, 5-nerved (the two lateral nerve8 
faint) ; upper surface 'glabrous; the lower sparsely stellate-hairy on 
the midrib and nerves, otherwise glabrous; length 3.5 to 6.5 in.; 
b r ~ ~ d t l ~  1-75 to 2.75 in.; petiole sparsely hispid, -2 in. long. Patcieles 
axillary and terminnl, the former half as long aild tbe latter twice ns 
long ss t,he leaves, stellate-pubescent especially a t  tlie thickened nodes ; 
tlle branches divaricnte, trichotomous, lax, bracteate a t  the divisions ; 
tile bracts -8 in. long, oblong, blnnt, involute, stellate-tomentose, their 
edges ciliate. Flolaers .3 in. long, iu cymos of three. Calyx-tube shorter 
tIlau the pedicel, narrowly campanulate, densely stellate-tomentose ; 
the mouth witbout teeth, trnucate, not everted. Petals glabrous, ovate, 
scuminate, forming a pointed bud. Gtav~etbs 4, equal and all. perfwt, 
subsessile, broad, blunt, the lateral basal appendages filamentons. Fruit 
broadly campanulate, crowned by the narrow calyx-limb, glabrous, '15 
in. in  diam. 

PEUAK ; King's Colbotor 2258, 10468. 

This plant forms a collecting link between the genera Anplectrum and Disso- 
chsta ns they nre defined in thia work. It agrees in externals with Anplect~nm 
pllene, and has the 4 stamens of that genus, but their anthem hare the elongate 
basal prooesses no well developed in Diesochata and not s t  all represented in Alsplec. 
trum. 

10. DI~SOCHIETA SCOBTBCEINII, King, n. sp. Scandent ; young 
branches slender, the nodes swollen and transversely ridged, thinly 
clolhed with minute, pale, stellate hairs. Leavee ovate-lanceolate, slightly 
cordato a t  the broad base, the apex with a short, blunt point; 5-nerved 
(the lateral pair sma!l) ; upper surface glabrous ; lower rusty in colonr 

. nnd bearing spnrse, white, stellate hairs longer than those on the stem ; 
lengtb 2.5 to 3.75 in.; breadth 1.5 to 2 in.; petiole densely rnsty stellate- 
tomentose, '1 in. long. Panick solitary, narrow, terminal, shorter than 
the leaves, deusely rusty stellate-tomentose, the branches short and 
few-flowered, bearing many oblang, blnnt or spathulate, pnlc, 3-nerved 
nlmost glabrous bracts longer thau tho flower-bud, the lower ones much 
larger. Plowers .3 in. long, their pedicel8 shoit. Calys-tube narrowly 
campanulate, a t  first densely but afterwards sparsely stellate-tomentosc ; 
the mouth truncate, without teeth, waved but not everted, glabrous. 
Petals 4, glabrous, orbicular-ovate, acnminate, forming s poiuted bud. 
Stamens 4, all equal and perfect, short, broadly ovate, tlie base with two 
long, erect, filiform appendages, the broad apex with a small, pale, 



56 (3. King-Mate~.inls for a Flora of tlre .lfalayart Pelainstcla. [No. 1, 

aul~nu~*te appendnge. Fmit nnlmow-a D. inlerl~letiin, Scol*. MSS. (not 
of Blume), in Herb. prop. 

PEBAK ; Bcorlechini 23, 84. f EN AN^ ; 0trrti.s 1301. 

12. ANPLECTBUM, A. Gray. 

Twining shrubs. h v e o  sabcoriaoeoue, or rarely miaceone, opposite, 
ehort-petioled, entire, oblong, nerrowed upwards, 3-5-nerved from tile 
base. Flowere white, in terminal panicles sometimeo leafy a t  the base. 
Qolyz-trtbe funnel-shaped 01. ovoid, limb obsonrely 4-lobed or trnnmle. 
Petab 4. Stamen8 4 perfect, rarely 8, aritheru attennoted upwards, 
opening by one pore, connective at  base shortly appendaged or subnnde, 
never with two lopg brietles in front, rarely with a long appendnge nnd 
two small erect bristles; imperfect stameus 4, 2, or 0. Ovary 4-celled, 
frce a t  the npex, with 4 rerticnl ridges ; style simple ; ovnles many, 
place~itr~s axile. Bemy ovoid or globose, crowned with the calyx-limb. 
gmds very many, small, falmte, ohvoid ; 1.nphe long, lateral. Drsrtrro. 
Species about 18, in Malrrya and tli6 Philippinee. 

Stnmens 4 porfect :- 
Nodes of the young brnnohes and of the lower 
pnrt of the panicle with conepicnous, stellately 
lepidote, bristly annuli ... ... ... 1. A. 2el)idoto-wtoarttr,. 
Nodee of the young bronchee and of the paniclo 
with a small smooth an~lulue or feint transveree 
ridge :- 

Cnlyx.tube funnel-shaped ; stamem 4, all 
perfect; young branches stellate-hairy ... 9. A. glavcum. 
Calyx-tube ovoid to globnlar-ovoid ; stamens 
8, the apthere of 4 of them narrow aud 
imperfect; young branohee glabroue or 
n~aily so ... ... ... 8. A. pallozr. 

Bodes not annulate ; stamens 8, the anthera of 4 
of them narrow and imperfect; young branches 
and pnnicles densely stellab-soaly ... ... 4. A. divatkatum. 

Stamens 8 perfoot ... ..a ... 6. A. anomalum. 

1. ANPLECTRUM LEPIDOTO-SETOSUM, King, n. sp. Young branchea 
slender, conspicuously annulate a t  the nodes, sparsely clotlled with 
coarse, spreadi~~g hnim with thickened points, tlie very younge~t also 
with deciduous, stellate hairs. Leaves oblong-lanceolate, 5-nerved ; 
the base rounded and minutely cordate, the apex shortly caudate-ncn- 
minnte ; both suilaces glabrous except for a few coarse haire near tha 
petiole ; the lower shining and pale when dry ; length 4.5 to 6 in.; 
breadth 1.1 to 1.8 in.; petiole very short, attached to the cup-shaped, 
densely rnfoua stellate-tomentoae node and like it with soattercd 
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lwistle-hairs. Panicle terminal, solitary, shol.ter than tlie leavea, everj- 
where densely rusty-torneatoae wit11 long bristles intermixed, annulate 
st the baaes of tlle slrokt, spreading, few-flowered branclies. Oalyz-fabe 
cylindric ; tho month undulate-truncate, obscurely toothed, its outer 
surface stellate-lepidote with a few long bristles near the month. 
Petab 4, ovate, glab~ous. Btamens 8 (4 large and 4 small) ; the large 
brond, and with a al~ort, grooved ridge on the back near the bare, 
blunt ; the 4 small linear, vely acnminate. . Oapmle ovoid-globular, 
trnncste, nearly glabrous, .15 in. itl diam. 

PERAK ; Qcot$echini 2106. 
2. ANPLECTRUM O L ~ U C U Y ,  Triana in Trans. Linn. 800. XXVIII,  

84 (excluding much of tlw epmymy). Scandent, to 20 or 30 feet; 
yonng branches 4-grooved, stellate-hairy like the petioles end main 
nerves of the leaves and the inflorescence, the nodes inconspicuously 
annulate or transversely ridged. Leaves oblong-lanceolate, rounded or 
sliglitly narrowed to the often slightly cordate base, the apex shortly 
aonminate or acute, boldly 3-nerved; both surfaces glabrous except 
for some scattered, stellate hairs; length 3 to 5 in. ; breadth 1 be 2 in. ; 
petiole '5 to -25 in. Punicle lerge, terl~~inal,  solitary, several timer 
larger tlln~i tlie lenves, py~arnidnl, its branches divaiicak, meay- 
flowered. Plowers droopiug, 4 OP '5 in. long (including the stamem). 
Ortlyz-tube fubnel-aliaped, sub-glabrous ; the month truncate, not 
toothed, everted with age. Petuls ovate-lanceolnte with truncate baaea, 
the apex acuminate. 8ta111ens 4 ;  aratherr much curved, all perfect, 
their bases not lobed but with a corrugated membranoae process in 
front. Ocay promiiiently 4-winged. Wrcit tmucate, sub-globular, 
glalmns, '2 in. long (when dry). C. B.: Clarke in Hook. fil. F1. Br. 
Ind. IT, 5-45 ; Cogn. in DC. Mon. Phan. VII, 566. A. cyatgocarpum, 
K n n  ill Jonru., As. Soc., 1877, pt. 2, p. 78 (not of Triann). Melnstoma 
glauca, Jack in Tra~ls. Linn. Soc. XIV, 15 ;  DC. Prodr., 151. 
df. cetatrum, Wall. Cnt. 4055 (not pf Roxb.). Osbeckiu tetrandtu, Roxb. 
F1. Ind. 11, 22b. DissocAsta glnctca, Blnme in Flora, 1831, p. 501. 
D. spoliata, Nand. in Ann. 80. Hat. Ser. 3, XV, 69, t. 4, fig. 1. 

I n  all the piuvinces, common. UIS~RIB.  Sumatra, Java, Borneo. 
3. ANPLECTRUM PALLEHS, Blume, Mus. Bot  I, 38. Scandent, to 30 

or 40 feet; yonng branches terete, glnbrous or minutely puberalous, 
especially near the alightly thickened and transversely ridged nodes, 
round. Leuwes oblong, the base rounded, the apex abruptly, bluntly and 
shortly sub-caudate.acuminate, 5-nerved (the margiusl pair slender), 
the edges (when dry) slightly recarved; upper shrfaoe glabrous, the 
lower minutely and scantily stellate-pnbei~lons ; length 1.5 to 4 6  in., 
h d t h  '5 to 1.5 in.; petiole '1 to '2 in. Panicles axillsry (about 

J. 11. 8 
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long arr the leaves) and terminal (much longer than the leaves), slender, 
spreading, lax, rather few-flowered, with a small, blunt, oblong, deciduous 
bract under each brauch, finely rnfous stellate-pubescent. Flowers 
about -4 in. long (including the stamens). Calyz-tube ovoid to 
globular-ovoid, densely imfons-pubernlone wl~en young, glabrous when 
old, tlie month sliglltly expauded atid with very small toeth. Petal8 
ovate, acnte, giabrous. Anthers ; the four large mnch curved and sub- 
ncute ; the rudiment.ai*y linear, muminate. Capsule globose-obovoid, 
glabrous, -15 in. in dinm. Naud. in Ann. SC. Nat. Ser. 3, XV, 303; 
Triana in Trans. Linn. Soc. XXVIII,  803 ; C. B. Clnrke in Hook. 61. 
F1. Br. Ind. 11, 545 ; Cogn. in DC. Mon. Plian. VII, 564. Melaeto9na 
petiolare, Wall. Cat. 4053. 

In a11 the provinces except the Andaman and Nicobar Islands ; 
not uncommon. DISTUIB. Gumatra, Borneo. 

4. ANPLECTRUM DIVARICATUM,  Triana in Trans. Linn. Soc. XXVIII, 
84 (in part), tab. VII, fig. 9Ob. Scandent, to 20 01- 30 feet; joung 
branches obscurely quad~,angular, and like the petioles, nerves of the 
leaves a n  both surfaces, nnd the inflorescence, densely covered with 
tawny, stellate scales, not annulate a t  the nodes. Leaceu lanceolate, 
sou te or sub-acute, the base minutely cordate, 5-nerved, the marginal 
pair slender; both surfaces, but especially the lover, with glandular- 
pnnc t~ te  scales between the nerves and veins ; length 2 to 3 in. ; 
b r e ~ d t h  -6 to 1.1 in. ; petiole '15 to '25 in. Panicle solitaly, terminal, 
pyramidal, several times aa long as tlie leaves, the branchlets divaricate, 
each with two ovate-lauceolate, ciliate, ful.fnraceou~, decidnons bracts a t  
its baae and three flowers in a cyme ut the apex. Flowers -4 in. long, 
on short pedicela. Petab oblong, acute. Calyx-tabe nal~omly obovoid, 
campanulnte, truncnte, densely furfuraceona stellate-tomentose. Antkew 
8 ;  the 4 lnrge thick and mocli curved, obtuse ; the smaller narrow. 
Capwle globose-obovoid, with a nnrrom, everted rim, length .15 to -2 
in. C. B. Clarke ia Hook. fil. F1. Br. Ind. 11, 546 ; Cogn, in DC. Mon. 
Phan. VII,  567. Melastoma divaricatftm, Willd. Spec. PI. 11, 596; DO. 
PI-odr. 111, 150. dl. polyantl~un~, Benth. in Wall. Cat. 4051. DGso- 
c h t a  dicnricata and D. ppericatpa, Nand. Ann. Sc. Nat. Ser. 3, XV, 
70 and 71. D. anceps, Naud. 1.c. 70. D. palen~basica, Miq. FI. Ind. 
Bat. Snppl. 317. 

MALACCA ; Qrifith (K.D.) 228811 : Maingay (K.D.) 794 : Hajrey. 
PENANQ ; Wtrllich 4051. PERAK ; Iji7tgVs Collector 369. DISTRIB. Java, 
Borneo, Sumatra. 

5. ANPLECTEUM ANOMALUM, King nnd Stapf, n. sp. A woody 
el-eepcr, 20 to 100 feet long ; young branches as thick as a wheat-straw, 
terete, covered nit11 stollate, rusty scurf. Leaves corinceons, obovnte or 
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oblong, Llnnt, mnch narrowed to the base, &nerved, glabrous on the 
npper, rusty stellate-hairy on the lower surface like the petioles and 
inflorescences ; length 1 to 1.5 in. ; breadth .6 to -9 in. ; petiole -2 in. 
Panicles terminal, sometimes leafy, 3 to 6 in. lopg, lax, tlle branches 
in pairs, divaricate, many-flowered, minutely bracteolate a t  the divisions. 
nozoers .35 in. long, the pedicel8 somewhat longer. Petals oblong, 
obtuse, waxy, reflexed, pale greenish-white. &'tamem 8, equal ; anthers 
inflexed in aestivation, lanceolate-snbnlate, the base of the lobes produced 
into an elongated halbert-shaped process wit11 two erect subulate 
processes a t  its broad npper end. Truit (not quite ripe) ovoid-globose, 
greenigh-yellow, -2 in. in diam. 

PERAK ; King's Collector 5779, 10357. 

Tbis plant difFem from Anplectrum, the g e n u  hae hitherto been limited, in 
having 8 nntliers, eaoh of wbich has a very mnch produced halbert-shaped basal 
process, from which two erect hair-like appondngea origiuate at the npper or broad 
end. The pll~nt sgreea bettor with Anplectrum than with any other Melaatonraceme 
genue, but i t  might possibly be better treated ae the baaie of a new one. 

13. MEDINILLA, Gaud. 

Branching shrubs, erect or scandeat. Leaves opposite or whorled, 
rarely alternate, entire, often fleshy, mostly glabrons, usually longitudi- 
nally 3-9-nerved. E'lowers in terminal panicles or lateral cymes, white 
or rose, with or without braeta, 4- or 5-, rarely 6-merous. Cnlyx-tube 
ovoid or cylindric, limb truncate or obscurely toothed. 8tnrnei1cr twice 
ae many as the petals, eqnal or nearly eqnal (rarely unequal) ; anthem 
opening tat the top by one pore ; connective not (or very ~ l ~ o r t l y )  pro- 
duced nt the base but having two tuberclea in front and a spur behind. 
Ovary inferior, 4-6-celled, usually glnbrou~ a t  the apex ; style filiform ; 
ovules very many, placentas exile. Beny crowned by the limb of the 
mlyx. Seeds very many, ovoid or subfalcate, raphe often thickoned and 
~xcnrrent . - -D~s~Rl~.  Species about 100 ; mainly in blalaya, East 
Bengal ~ n d  Ceylon; a few in the Fiji Archipelago and in the East 
Aflican islands. 

Flowere Cmerons :- 
L e a v e ~  nlternnte ... ... ... ... I. M. scanduns. 

. Leavee in whorls (large) ... ... ... 2. M. ~peciosa. ' 

Leavea opposita :- 
Flowem in terminal paniclee, anthem diesimilar ... a. df. bteranthera. 
Flowers in lateral panicles, anthere similar :- 

Anther.celle with tubercles a t  their b m a  in front, 
and a short spur from the connective behind :- 

Flowera 1 in, long ... ... ... 4. Y. ccntutn. 
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Flowera slider '6 in. long :- 
Leave8 ~etiolate ... ... ... 6. Y. Ha8seltii. 
Leave8 eessile ... ... ... 6. M. Bcorteehinii. 

Anther-cell8 with tnberoles at the base in front, 
but no spur from the oonneotive behind ... 7. di. Maingayi. 

plowers 6-meroue :- 
. Leaven in whorl~ :- 

Leaves elliptio or ~borate, blunt, 1 to 2'75 in. long, 
fruit '15 in. in diam. ... ... ... 8. M. Clarkei 
Leavea oblanceolate or narrowly obovate, ncnminate, 
8 to 6 in. long ; fruit '4 in. in diam. ... ... 9. Y. crassinercia~ 
Leave8 elliptio-mtund, blunt, 2'5 to 5'5 in. long; 
fruit '36 in. in diam. ... ... ... 10. M. prakenaw. 

1. MEDIKILLA SCANDENS, King, n. sp. A climber, 15 to 80 feet long, 
rooting nnd adhering to trees ; the stems rough, as thick as a swan's 
quill. Lenees alternate, glnbroua, long-petioled, subcoriaceons, elliptic 
or ovate-oblong, shortly  cumina ate, the base cuneate; nerves 6 to 7, 
mostly from the midrib above its base; length 4.5 to 9 in.; breadth 
2.5 to 6 in.  ; petioles 1.5 to 7 in. Flowers '4 in, long, in dense fascicles 
in the axils of fallen leaves, on rusty-puberulous, xninntely bracteolate 
pedicela. Calyx-ttrbe narrowly campanulate ; the limb very slightly 
expanded, truncate, very obscurely toothed. Petals 4, ovate-oblong, 
acute. Stamet~s 8 ; antlws llarrowly elliptic, wilh a long apioal 1-pored 
beak ; and a t  the base a short, broad, blunt process from the connective 
behind, the lobes of the anthers slightly produced in front and minutely 
tuberanlate. 

PERAK ; Scortechini 86 and 150 ; Iiz'ng's Oollector 1814. 
. This reaemblw Bf. aaltetnifolia, Blnme, bat ha8 a much ehorter epnr fmm the 
pnoeotive at the bane of the anthem. It has alm larger leaves and more numemas 
flowers in tbe fesojclee. 

2. MEDINILLA SPEC109A, Blume in Flora, 1831, p. 515. A glabrous 
. shrub or small tree, not epiphytal ; young branches as thick as tile little 

finger, 3- or 4-anqled; the bark shi~ling, pale when dry, bearing a t  the 
nodes numerous stout, bubulate bristles '5 in. long. Leaves large, snb- 
coriaceoue, in whorls of 3 (rarely of 4) or in pairs, smile, or very 
shortly petiolate, oblanceolate or obovate-oblong, sometimes elliptic, 
acute, the base cuneste, nerves 7 to 9 mostly from the midrib above its 
base, all except the lowest pair bold, the veins slender ; length 6 to 12 in. ; 
breadth 2.75 to 5 iu. Panicles lateral and terminal, 4 to 8 or even 14 
in. long, on peduncles equally long, many-flowered ; the branchea with 
a whorl of small reflexed bracts a t  their bases; whorled, spreading, 
minutely bracteolate a t  the divisions. Calyx-tube cupular, sliglltly con- 
st,ricted below the narrow, minutely 4-toothed limb. Petals 4, ovate- ,.. 
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wak. B'&t ovoid, -3 in, in diam. Bot. Mag. t. 4321 ; Morren in Ann. 
60a Hort. Gsnd. V, 281 ; Naud. in Ann. Sc. Nat. Ser. 3, XV, 291 ; Miq. 
F1. Ind. Bat. I, pt. I, p. 510; Triana in Linn. T m s .  XXVIII, 87 ; 
C. B. Clarke in Hook. fil. F1. Br. Ind. IT, 549. hfelastomq e i t~a i t rna ,  
Blume Bijdr. (not of Jack). Melnstol)sa speoioszcna, Reinw. ex Blume, 
in Flora, 1831,616. 

MALACOA ; Mai~rgay (Kew Distrib.) 798. PPNANO ; H ~ ~ l l e t t  208 ; 
Curtis 874; Eing'o Collector 1595. PEBAK ; Wray  3218 ; King's Collectcw 
2652. DISTBIB. Molucces, Java, S u m a h .  

8. MSDINILLA HETERABTHERA, King, n. sp. Epipytnl and terns- 
trial; branches sleuder, smooth, reddieh when fresh, drying dark 
pnrplieh-brown. Leaoea of the pairs somewhat nneqnal, ovate-lanceolate 
to lanceohate, ncuminate, the bane slightly narrowed, glabrous, $-nerved ; 
lehgth 2.5 to 6% in. ; breadth 1 to 1.8 in. ; petioles .3 to -8 in. Panicles 
terminal on the branches, half ae long ae tlie leavee, co~ymbosely 
aymose, 5- or 6-flowered, minutely bracteokte. R o w m ~  076 in. long, 
$heir pedicels much shorter. Oalyz-tube cylindric, the mouth wide and 
with 4 b d ,  shallow teeth. Petals 4, ovate-lanceolate, shortly acumi- 
nate. 8tanlcnu 8; anthers unequal, the larger four twice aa long ae 
the shorter four, all curved, much acnminate and with two tubercles 
s t  the base in front, the shorter 4 with a el~ort  spur on the connective 
bqhind, tbe larger with no spur. Fruit globular-ovoid, crowned by the 
wide calyx-limb, -35 in. in dinm. 

PPBAE ; 8corfBchini 341 ; King's Collector, 3291,8648, 6301, 6904 ; 
W r a y  397 ; a t  elevations of irom 3000 to 9500 feet. 

This remmbles Y, Hor~jakiii, Afiq.,-a epeoies from Java and Borneo-which 
however hm 5-meroar flowere, oborate petals end leaves of Lhinuer textnre. 
Acoording to 8corteohini the petals are waxy whib  tinged with red and the stamene 
me yellow. 

TAB. 1atiJolia. Leaves broadly elliptic, shortly acnminate, the baso 
cuneate, 2.5 to 3.75 in. long and 1.5 to 2 in. broad. 

PEBIK; King's Colkcfor 8317 ; Wra?y 268. 
4. & ~ E ~ ~ ~ I L L A  VSNUETA, King, n. sp. Epiphytal, 2 to 4 feet long, 

glabrous; branches stout, with large, scattered tubercles, glabrone. 
L e a m  large, opposite, thinly coriaceons, sessile, elliptic, shortly acumi- 
mte, narrowed to the base, boldly 3-nerved above the base with often 
a faint, small, basal, marginal pair ; length 6 to 9 in. ; breadth 2.75 to 
4 in. Oy~aeu much sliorter than the leaves, laxly umbellate, axillary 
01. from the axils of fallen leaves, about &flowered; the pedicels 
slender, bibracteolate a t  the base. Fbwers ncarly 1 in .  long. Oaly;t- 
ticbe campanalate, 3 5  in. long, mith a narrow, obscnl.ely 4-toothed limb. 
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~elals .4 ,  broadly ovate, acute.. Slame,ts 8 ;  htithms equal, linear-lanceo- . 

late, much acuminate, curved, the tubercles a t  the front of the base 
as long as the posterior basal spur from the connective. Wait 
unknown. 

P E ~ A K  ; King's Collectw 2390. 
5. MEDIN~LLA HASSELTIJ, Blume in Flora, 1831, p. 513. Epipl~ytal 

on trees, 3 or 4 fcet high ; brnncl~es slender, terete, pale, more or less 
prominently warted (the warts blnck). Leaves opposite, coriaceous, 
oblong-lanceolnte, acuminate, narrowed to the rounded base, 3-nerved, 
with sometimes a faint, additional lateral pair; lengtll 4.5 to 5.5 in. ; 
breadth 1.25 to 1.75 in;  petioles '15 to .35 in. Cynws axillary or from 
the axils of fallen leaves, less than hnlf as long as the leaves, (more than 
half as long in VAE. Gtifithii), broader than long ; the branohes divn+ 
cate, 8-12-flowered, minutely bl-acteolate. Flozuers '35 in. long. Calyz- 
tube campanulate-cylindric, somewhat constricted below the minutely 
4-toothed mouth. Petals 4, obovate-oblong. Stnnzens 8, eqnal ; the 
autl~ers linear-oblong, somewhat curved, the base with two short*, blnck, 
couical protnberancee in front and a similar one behind. Fruit globular, 
truncate, '2 to '25 in. in diam. Miq. F1. Ind. I, pt. I, 542; C. B. 
Clarke in Hook. 61. F1. Br. Ind. 11, 547 ; Cogn. in DC. Mon. Phan. VII, 
586. Melastom 2aur~olium in Wall. Cat. 4084 (not of Blnme). 
JIedirtilla c7.assifolia, Triana in Trans. Linn. Soc. XXVIII, 86 (in 
part). 

MALACCA ; Uri,fith (Kew Distrib.) 2282 ; 2liningay (Kern Distrib.) 
797, Wallich 4084. PERAK; very common. SINGAPORE; Anrlelron. 
SUNQEI [TJONG; Ridley 2205, SELANGOEE ; Curtis 2334; Ridly 286. 
PANGKOBE ; Curtis 1642. 

DIITRIB. Java, Sumatra. 
VAR. Gri'thii, C. B. Clarke in Book. fil. F1. Br. Ind. 11, 547. 

Cymes much branched, more than half as long as the leaves, many- 
flowered. 

MALACCA ; a ~ i f i t h  (Kew Distrib.) 2282. 
6. MEDINILLA SCORTECHIRII, King, n. sp. Epipl~ytal, 3 or 4 feet 

high; stems aa thick as a goose-quill, tho bark brown (when dry), 
sparsely vermcellate. Leaves opposite, coriaceous, glabrous, sessile, 
stem-clasping, oblong-ovate to oblong, shortly acuminate, the bnse 
sub-cordate, 3-nerved, with occasionally a faint pair a t  the margin; 
length 4.5 to 6.5 in. ; breadth 1.5 to 2.75 in. Panicles cymose, axillary, 
rather shorter than the leaves, very lax, spreading; the branches 
slender, minutely bracteolate a t  the divaricatious; the branchlets 
compressed, sometimcs 2-wingcd. Flo~cers nearly -4 iu. long, on pedicel8 

long as themselves. Calyx-lube campanulate, tho moutll not much 
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expanded, obscurely Ctoothed. Petals 4, oblong, acute, reflexed. 
Stamens 8 ; anthers cnrved, linear-lanceolate, with a short 1-pored 
apical process; the base with a short, sharp, downward-pointing spur 
from the co~~neclive ; the bases of the anther-cells each with a linear, 
cnrved, small tubcrcle as loug as the spur, aud like it dark in co!onr 
whet1 dry. Frrrit ovoid-globular, '2 in. in diam. 

PERAK ; Scortecliitti 307, 478, 622 ; Curtis 1297 ; TVl.ny 391, 1739 ; 
Kiiag'o Oollector 4188. 

The 119areet ally of tliis is Y. jat,anensis, BI. 

7. MEDINILLA MIINQAYI, C. B. Clnrke in Hook. 61. F1. Br. Ind. 11, 
549. A small epiphyte with slender, tel-ete, pale, smooth branches. 
Leaven opposite, thinly wriaceone, obovate, with rounded apices and 
cuneate bases, obscurely 3-nerved, the loner surface rather paler thar. the 
upper when dry ; longtli '65 to 1.25 in. ; breadth's to -75 in. ; petiole .05 
to ill. Oymes much ~hor te r  than the leaves, wit11 short, divaticate, 
bro&ly bracteolate branches, few-flowel.ed. F~owers '25 in. long, their 
pedicels shorter. Calyz-tube narrowly campanulate, with a slightly 
expanded, minutely 4-toothed limb. Petale 4, lanceolate, sparsely 
stligose ontside. Btamena 8 ;  antliers lanceolate, without protnberences 
a t  the base in front, but with short spur bohiud. Fr'rrrit unknown. 
Cogn. in. DO. Mon. Phnn. VII, 586. 

MALACCA ; Mabgay (Kew Dietlib.) 806, 807. PERAK ; F r a y  3781. 
S i ~ a n p o n ~  ; Ridley 1658,2018. PAHANG ; Bidlay 2663. 

8. MEDINILLA CLARKE[, King, n. sp. A small epiphyte; yozng 
branch08 with dark, rough, tnbercled bark. Leitvecr in whorls of tlrree 
or four, broadly clliptic to obovate, blunt or snbacute, the base cuneate; 
the npper surface rugnlose and green when dry, the lower pale-brolvn ; 
length 1 to 2.75 in., breadth -7.5 to 1.8 in. ; petiole -4 to '8 in., pubem- 
loas. Cyiites sbont ns long as the leaves or slightly longer, from the 
axil8 of fallen lenres, on slender pedicel8 from ' 5  to -75 in. long, the 
brnnches whorled, spreading, minutely bracteolate a t  the divisions ; 
pcdicels slender. Flotrers 20 to 30, -3 in. iu length. Cnlyx-tube cupular, 
the mouth truncate and nsuslly obscurely toothed, sometimes distinctly 
6-toothed. Petals 5, broadly ovate to rotund, blunt. Btumene 10 ;  
autllers linear-lanceolnte ; the bnse with two small tubercles in front, 
and a small spur behiid. Fr2iit globular-truncate, .I5 in. iu diam. 
M. rosea, C. B. Clarke ill Hook. fil. F1. Br. Ind. 11,547 (not of Gatcdicharrd). 

MALACCA ; Urifith (Kern Distrib.) 2283 ; Maingay (Kern Distrib.) 
796 ; ~toliczlca in Herb. Crtlc. PERAK ; Scmtechini 243 ; lVray 206, 412, 
3831, 4084 ; King's Oollector 7333 ;' a t  elevations of from 3000 to 5000 
feet. 
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Y. uorea, Glmnd., to which illis plant hes been referred in the Plom of Britirh 
Iudio, is a tetrameronr rpecior from the Marianne Islands. I t  hm, molmver, l s g e r  
flowera than this aud larger, more scnte leaven. Thin plant vrriw in the sise of 
its leaves : specimens collected a t  tbe h i g l e ~ t  elevntione having the largest leave#. 
T l ~ e  strnctare of the flowers ie, however, nniform. 

9. ~IEDINILTA CRASSINERVIA, Blnme in Flora, 1831, 510. Branchea 
with pale bark, the older terete, the youngest striate when dry. 
Leaces in mhorls of 3, coriaaeom, broadly oblanceolate, or narrowly 
obovnte, shortly and abruptly acnminate, much narrowed to the baae, 
3-nerved from a little above the base, occasionally with two short . 

late~.al £hint nerve8 from the very base ; lengtll 3 to 5 in. ; breadth 1.5 
to 2 in. ; petiole .35 to '75 in. Flowers in short fascioles on the stem 
below the leaves, in few-flowered pednnculate cymes, mixed with s 
few solitary, on pedicels '5 in. long. Calyx-tiibe ovoid-campmnlate, the 
mouth truncate and almost entire. Btnmena 10, snbeqnal ; the basal 
autel,ior processes brond nnd about as long as tllc filiform posterior spur, 
Krrit globose with a cylilldrio truncate monllr, 4 in. acroaa. Blume 
Rornpl~ia I, 15 ; Miq. F1. Ind. Bat. I, pt. I, 545 ; Cogn. in DO. Mon. 
Pilnn. VII, 574. M. n~acrocarpn, Clarke (not of Blume) in Hook. fil. 
F1. Br. Ind. 11, 547. 

S I ~ ~ A P O R E  ; Eidley 1637. P E ~ A N G  ; Ctrrtis 2.225. P r n r ~  ; Wmy 
1821. MALACCA ; Maillgay (Kew Distrib.) 799. Dls8ral B. Borneo. 

True M. nnlcrmarpa, Bl., ir represented in the Kew Herbarium by a single 
specimen collected by Blame in the M o l u c ~ ~ .  The flowers on it I~ave, as deroribed 
by the antllor of the speuies, an i,rregularly toothed onlyx-limb. The plant now 
described differs ill having an almost entire trnnmte limb, nnd I follow Copianx in 
referring it to M. crminine,aia, B1. I n  the Flora of British India it ir, however, 
referred to bf. macrocarp, B1. 

10. ~IRFINILLA PERAKENSIS, King, n. sp. Epiphptal; branolles 
terete, glabrous, tubercled. Leaces in whorls of 3 or 4, coriaceous, 
elliptic-rotund, blunt', the bnse rounded and ~larrornly cordate, glabrous ; 
5-ner~ed, the 1:tteral pair of nerves faint ; lengtl~ 2.5 to 5.5 in. ; breadth 
1.75 to 3.75 in. ; petioles .6 to 1.2 in. Pa~aicles cymose, on rather long 
peduncles from the axil8 of fallen leaves, shol-ter than the leaves, 
Inx, 12- to 20-flowered ; branches spreading, wllorled, 23-cl~otomons. 
noloeru ' 5  in. long, their pedicels '35 in. Calyx-tube cupnlar ; the limb 
but IiLtle expanded, cut into 5 shallow, broad teeth. Petals 5, oblong. 
Artthem 10, curved, with 2 yellow tubercles n t  the bnse in front and a 
ehort spur behind from the connective. E'ruit '35 in. in diam. ; tile 
seeds oblong, obtuse, with an excurrent tail, the testa pitted. 

PERAK ; Scortechiiti 410 ; Tray. 
Collected only by the l a b  Father Scortechini and Mr. Wmy. According to the 

field-note of the former, the petah and anthers are white and the fruit bln~i&- 
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oarnation. The nearest ally of this ie M. montana, Cop.-a New Qnineaspeoies- 
which has however, longer flowers, a wider calyx-tube, more elender branches which 
are moreover smooth, and narrower leaves narrowed at the base. 

14. POOONANTHERA, Blnme. 

Sht.tib8 ; branches round, minutely scaly. Leaven opposite, petioled, 
oblong or ovate, entire, glabrous, 3-nerved. Flowers small, pnlvernlent, 
in small, terminal panicles having opposite, cyrnose branches. Oalyx- 
tribe narrowly campanulate, subqnadrangular ; limb 4-toothed. Petah 
4, oblong-lanceolate. Stamens 8, equal ; anthers oblong, acute, opening 
by a terminal pore, not prodnced at the bwe ; connective at  the base 
bearded behind with a tuft of hairs, not spurred. Ovary half-iuferior, 
scelled, with a tuft OF hairs a t  the apex ; style filiform ; ovnlee very 
many, placentae mile. Bemj small, globose, 4-celled, crowned with 
the calyx-limb. Bee& very many, obovoid-oblong, smooth. DISTBIB. 
Species 2 ; Malayan. 

POGONANTEERA PuLvERnI.ENTA, Blnme in Flora, 1831, 521. An 
epiphytic shrub, 1111 p a r b  (but especially the calyx-tube) bearing 
pnle yellow scales ; the stems spmely  lenticellate. Leaves rather 
fleshy, ovate-oblong to oblong-lanceolate, acute or shortly acuminnte, 
the base more or less narrowed and bitubercnlate, 3-5-nerved; the 
margins obscurely crenate and slightly reflexed ; upper surface glabrous, 
the lower paler nnd minutely pulvernlent ; length 3 to 6.5 in. ; breadth 
1.75 to 3 in. ; petiole '25 to '6 in., stout. Panicks terminal, 2 to 3 in. 
long and equally ' broad, cymose, tile branches spreading. Oalyz-tube 
sub-cylindric, constricted below the expanded 4-toothed mouth, very 
scaly. Petals 4, oblong, densely scaly externally. Stamen8 8 ; snthers 
lanceolate, the connective with a tuft of hairs a t  the base behind. Fruit 
pisiform, .15 in. in diam. Kortli. Verh. Nat. Ge~ch.  Bot. t. 65 ; Griff. 
Notnl. IV. 678; Miq. F1. Ind. Bnt. I, pt. I ,  553; Triana in Trans. Linn. 
Boo. XXVIII, 89; C. B. Clarke in Hook. fil. FI. Br. Ind. 11, 550; 
Cogn. in DC. Mon. Phan. VII, 610. P. rejlem, Blume in Flora, 1831, 
521 ; Mns. Bot. Lngd. Bat. I, M; Nand. Ann. Sc. Nat. Ser. 3, XV, 
303, tab. 15, fig. 1 ; Triana 1.c. 88 ; Beccari Malesia, 11, 241, tab. LIX, 
4-5. P. sprca%ulnta, Korth. (ex Blnme) Mns. Bot. I, 24. Melastma 
reJEeza, Reinw. ined. (ex Blnme in Flora, 1831, 521). M. rubicunda, 
Jack in Trans. Linn. Soc. XIV, 19 ; Wall. Cat. M86. M. pulverzilenta, 
Jack in Trans. Linn. Soc. XIV, 19 ;  DC. Prodr. 111, 149; Blnme 
in Bijdr., 1072. 

SINOAPOBE ; PERAK ; MALACCA ; PENANO ; common. D r s ~ r u ~ .  Java, 
Sumatra, Borneo. 

J. n. 9 
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I have followed Mr. Clarke in wdncing P. rzjera, Bl. here, a8 I can Rnd so 
tangible oharscter to separate it. P. rejeraa is said to have white tumid petole not 
toothed on the margin, while typioel P. pulcerulenta is  described ee having red 
petals with n single tooth on each margin. The anion of the two speaiea was 
suggeeted by Naudin. 

15. PAOHYCEETRIA, Blume. 

Glabrous, ~ f t e n  scandent shrubs, with cylindric or obscurely angled, 
pulverulent branches. Leaves somewhat fleshy, oblong or o v a t e - l a m -  
late, entire or obscnrely crenulate. Flowers small, rose-oolonred, 
corymbose, the pedicals 2-bracteolate, 4-merous. Calyx-tube ovoid or 
turbinate, the part beyond the ovary angular, constricted below the 

4-tootbed moutl~. Petals ovate or oblong, subacute or acomi- 
nab .  Elamem? 8, eqnal ; anthem linenr-ol)long or snbulate, rostrate a t  the 
apex and minutely 1-pored ; the connective not produced a t  ths  base, in- 
appendiculate in front but minutely spurred a t  the back. Ovary 
adherent beyond its middle, 4-celled, its apex free, o ~ n i o ,  angled; etyle 
filifol.m, the stigma obtuse or capitate. Dewy globose, crowned by the 
limb of the calyx. Seeds dimidiately obovoid, the raphe latenl. 
Drs~urn. About 12 species, all Malayan. 

PACHYCENTRIA TUBEECULATA, Korth. Ver. Wat. Qesch. Bot. 246, t. 63. 
Epiphytic; branches as thick rts a swan's quill, glabroue below but 
wit11 rusty scurf near the apices, the bark pale; the mote bewing 
woody tubercles. Leaves somewhat fieshy, nal~owly elliptic-oblong, 
subacute, narrowed a t  the base, the edges entire, 3-nerved; length 
2.5-4.5 in. ; bl-04th .9-1.25 in. ; petiolas .15-.2 in. ' Panicles terminal 
or axillary, pedunculate ; the brauches spreading, cymose, 2-2.5 in. 
long snd as wide. Flowers '25 in. long, the pedioels shorter. Calyz- 
tube campanulate, the mouth truncate, obscurely 4-lobed. Petah 4, 
lenpeolate. Stamens 8, equal, shortly spurred a t  the base behind. 
Fruit globular, glabroue, '15 in. in diam. Blume, Mas. Bot. Lugd. 
Bat. I, 23; Miq. F1. Ind. Bat. I, pt. I, 652; Triana in Linu. Tmne. 
XXVII, 89, tab. F I I ,  fig. 95a. 

PBRAK ; King's Oollector 1707, 10569 ; Wray 3422 ; Scortedhini 280, 
560,1961. ~ I N ~ A P O B E  ; Atderson 55. PENANQ ; aurtis 347; Hullett 158. 
DIGTRIB. Boxaneo, Burma (Tenaseerim, (3rz:fith). 

16. ABTRONIA, Blume. 

Shrub9 with opposite, petioled, ovate or oblong, entire, 3-nerved 
leaves. Flowers ill terminal panicles, smnll, wbite or purple. Calyz- 
tube campanulate ; limb irregularly truncate or 3-8-lobed. Petals 4-5. 
Stamens 8-10-12, equal ; filameuts short, broad ; anthers short, obtuse, 
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opening by slits down the front, connective spnrred a t  the baae or 
nnappendaged. Ooay iuferior, 2-5-celled, glabrous a t  the apex ; style 
short, stigma oapitellate; ovules numerous, placentas exile, nearly 
basal. Capsule finally breaking up irregularly. Beeds very many, 
linear, raphe excurrent.-DISTBIB. species 24; in Malaya and the 
Pacific Islands. 

A~TRONIA BMILACIFOLIA, Triana in Trans. Linn. Soc. -111, 152. 
Young shoots, petioles, under surfaces of the yonng leaves and i d o r -  
eecence rafoas-lepidote. Leaves oblong, tapering to each end, the 
transverse nerves stout and distant; length 3-5-5.5 in., breadth 1.5-2'6 
in. ; petiole '76-1 in. Panicle usually terminal, condensed, 1-2 in. in 
diam. ; branches numerous, short, the pedicel8 shorter than the globular, 
minutely 5-toothed calyx-tube. Petals reflexed, obovate. Fruit sub- 
globular, truncate a t  the apex, .25 in. in diam. C. B. Clarke in Hook. 
fil. F1. Br. Ind. 11, 550 ; Cogn, in DC. Mon. Phan. VII, 1094. Mela- 
stbma milacqolia, Wall. Cat. 4057. 

PENANQ ; Wallkh, aurtis. ~ L ~ C C A  ; Mair~gay (K.D.) 808. PERAK ; 
Bcortechini 683 ; Wray 2813. 

TAR. kpidophylhz, Scort. MS8. Arboreons ; inflorescence, leaves on 
the under surface and petioles (when yonng) densely covered with 
deciduous scales. 

PERAK ; Scortechini 1875 ; King's Collector 7270, 2027. 
Thin variety is deeoribed by Soortechini and Knnstler ee a tree 60-80 feet high, 

the typical form never being more than a large bneh. 

17. PTPBNANDRA, Jack. 

Large shrubs or trees, glabrous or minutely pubescent. Leaues 
sub-corinceous or coriaoeous, opposite, short-petioled or sub-sessile, entire, 
3-5-nerved. Flowers solitary and axillary on long peduncles, or in 
axillary or teminal, often very short, and olustered cymes ; the pedicelg 
often 2-bracteolate. Oalyz-ttrbe campanulate oi- hemispheric, tesselate, 
verruwse, or covered with more or less adpressed, often pubernlons scales ; 
the mouth truncate, often 4-toothed. Petals 4, ovate or oblong, blueish 
or white. Stamens 8, equal in length, but the anthem of some of them 
often imperfect, perfect anthem broad, blunt, shortly spurred behind 
but never in front, delriacing by slits, the filaments stout, often genicu- 
late. Ovay inferior, 4celled : the apex glabrous, depressed or flat ; 
style filiform ; stigma clavate ; ovulee numerons, placentas sub-basal. 
Berry subglobose or ovoid, truncate or snrmounted by the calyx-teeth, 
eealy or smooth. Beeds cuneate-ovoid, or obovoid, angular.-DISTRIB, 
Species about 12; in Malaya and the Philippines. 
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Calyx-tube teeeelate outaide, not covered with dietinct 
soales ... ... .. . ... ... 1. P. car~~lescens. 
Oalyx-tube covered with large distinct scales :- 

Young branches and under surfaces of leaves 
rusty-pubesoent ; calyx-tube '2-'3 in. long, covered 
with more or lese spreading scalee; teeth of cnlyx 
spreading, elongate, acnminate . . . ... 2.  P.  echinata. 
Young branches and under snrfnces of leaves 
glabrous; calyx-tube '15 i n .  long, its scales 
adpressed ; teeth of calyx broadly triangular, blunt, 
reflexed ... ... ... ... 3. P.  Qrijithii .  

1. PTEBNIID~~A C(EBULESCEN8, Jack in M&l. Misc. 11, 61. A tree; 
young branches cylindric with decidnom, dark-brown, glabrous bark and 
slightly thickened nodes with obscure transverse ridges. Leaves 
chartaceous or sub-co~,iaceons, broadly ovate, ovate-lanceolate, oonte- 
oblong or elliptic, much narrowed a t  the base, the apex shortly 
muminate, 3-5-nerved ; bot11 surfaces glabrous; length 2.6-5 in. (10 
in. in var. 2) ; breadth 1.25-2.5 in., (to 5 in. in var. 2) petiole ' b .2  in. 
mowers in shorb, axillary, pednnculate :cymes (often several from one 
axil), or in terminal oymes, shorter than the leaves. Calyx-tube 
cgliudric-campanulate, '13 in. loug, tesselato ; the mouth trullcate but 
with 4 small, erect, triangular teeth. Petals thick, ovate, reflexed aft.er 
expansion. Stamens 8, equal in length ; the filaments short,, goniculate ; 
perfect anthers 4 or 5, broadly ovate, blunt, shortly spurred behind, tlle 
remaining 3 or 4 imperfect, as long & but much narrower than the 
perfect. F:rtit tnrbinate or sub-hemispheric, truncate, nearly smooth, 
-15-3 in. in diam. Wall. Cat. 4077; Triana in Trans. Linn. Soc. 
XXVIII, 153 ; Kurz, For. FI. I, 509 and in Journ. As. Soc. 1877, pt. 11, 
79 ; C. B. Clarke in Hook. 61. FI. Br. Ind. 11, 551 ; Cogn. in DC. Illon. 
Phan. VII, 1103. Ewyckia cynnea, Blume Rnmph. I. 24, t. 6 ;  Miq. 
F1. Iud. Bat. I, pt. I, 568; Triana 1.c. E. Jackiana, Walp. Itep. V. 724. 
Apt& trinervis, Griff.Notu1. IV, 672.-Nov. Gen. Roxb. F1. Ind. 11,225. 

In  all the provinces except the Andarnfin Islands. 

A common and variable plnut of wl~icll four forlun seem worthy of separation ns 
varieties. These, however, pass into each other by numerous connecting specimens. 
One variety (Jackiana) differs from tho typical-plant in having few-flowered almost 
aeasile cymes ; a second (cflpitellota) hes sub.sessile cymes and mnch larger leaves 
and the third (pan icu la t~)  is probably o111y an example of fasciation. 

VAR. 1. Jackiana, Clarke in F1. Br. Ind. 11, 551. E'k,t~.ers iu very 
short, few-flowered, almost sessile, axil1a1.y cymes. Leaves as iu the 
typical form but with slightly longer potioles. 

I n  all the provinces except the Andaman and Nicobnr Islands, 
equally nbundant with the tyl~icnl form. 
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VAR. 2. capitellata, King. Leaves thicker in texture than in the 
typical form (sub-ooriaceous), broadly elliptic to sub-orbicular, wit,h 3 
very strong nerves nnd a fainter marginal pair; length 4.5-10 in.; 
breadth 2.75-5 in., petiole .2-.3 in. Flowers in dense, very shortly- 
stalked, axillary glomelvli composed of numerous 3-flowered cymes very 
much shorter thnu the leaves. Pternalldra capitata, Jack in,  Mal. MLo. 
IT, addenda prefixed to the paper p. 3 ;  Wall. Cat. 4079; W. and A. 
Prodr. 325 ; Triana in Trans. Linn. Soo. IIJ, 153 ; Knrz, For. PI. I, 509 
and in Jonm. As. Soc. 1877, pt. 11, 79 ; C. B. Clarke in Hook. 61. Fl. 
Br. Ind. 11, 551 ; Cogn. in DC. Mon. Phan. VIT, 1103. Euryckia cnpi- 
tellata, Walp. Rep. V, 724 ; Miq. F1. Ind. Bat. I, pt. I, 568. 
E. medinill~ormiu, Nand. in Ann. So. Nat. Ser. 3, XVIII, 261. 

SINGAPORE ; Wallich 4079. PENANG ; Curtis 67 ; King. PEI~AK ; 
Scortechirai 43, 1043 ; Wray 1971. MALACCA ; Maingay 802 ( K  L).) ; 
Helfer (K.D.) 2279. 

VAB. 3. pariiculata, King. Flowers in large, lax, terminal, much 
branchcd, few-flowered, leafy and bracteolate panicles. Leares of the 
stem 2-6 in. long and from .9-2.75 in. broad, those of the paniolc from 
.7G-2 in. long and -15-.8 in.  broad. P. paniculata, Benth, iu Wall. Cat. 
4080; C. B. Clarke in Hook. fil. Fl. Br. Ind. 11, 551 ; Cogn. in DC. 
&ion. Phan. VII, 1104. Ewyckia latifolia, Blume hius. Bot. I, 6. 
E. cyanea, var. latifolia, Korth. ex Miq. F1. Ind. Bat. I, pt. 1, 568. 
E.pa,iicrclato, Miq. 1.0. Suppl. 321. Pternadra latifolia, Triana in Linn. 
Trans. XXVIII, 153. 

PENANO; Waltich 4080; Curtis 2768. MALACCA; &$th (K.D.) 
2278. P ~ R A K  ; Scortechini 248, 1303 ; Tvray 92. DI~TRIB. ; Borneo, 
Bangka. 

2. PTERNANDEA ECHINATA, Jack, Mal. Mis. 11, n. 9 and add. prop. 3. 
A small tree; young branches quadnmgular, thickened and with 
trausverse ridges a t  the nodes, minutely rusty-pubescent. Leaves sub- 
corirrceou~, boldly 3-nerved, lanceolate or oblong-lanceolrtte, 8-nerved, 
~lnl.~owed to the base, sl~ortly acuminate at  the Rpex ; lipper u~irface 
glabrous; the lower pubernlous or sub-glabrous, minutely reticulalo; 
length 2 . 5 4 5  in.; breadtl~ -75-1.75 in. ; petiole -05-.2 in. F h w s  
~xi l lary and solitary on pedicels longer than themselves, or in threw in 
terminal ped~inculate cymes, the pedicels of both set8 of flowers with 
one or more paire of curved, linear-oblong bracteoles. Calyz-tube widely 
cnmpanulate, - ? - a 3  in. long, closely covered with triangular rusty- 
pubescent scales, those nearest the mouth longest, most acute, and most 
persistent; the moutl~ truncate aud with 4 narrow, acumillt~te teeth. 
Pellib broadly ovate-quadrate, abr~iptly and shortly acute, the edge8 
uudulate, blue. Alttliers blvoadly ovate, on thick short filaments. 
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&uid sub-hemispheric, truncate, sub-echinab, -35 in. in diam, wall .  
bat. 4078. Xibmsia echinata, Cogn. in DC. Mon. Phan. VII, 1108. 
Kibeseia sin~plez, Korth. Verh. Net. Gesch. Bot. 253; Blnme, Mns. 
Bot. I, 9 ; Triana in Trans. Linn. Soc. XXVIII, 152 ; C. B. Clarke in 
Book. fil. Fl. Br. Ind. 11, 552. Kibesaia ctcpulatie, Dcne in Deless. Ic. 
Sel. V, t. 5 ; Ann. Be. Nat. Ser. 3, XV, 317. K. actrminata, Dcne in 
Bnh. Bc. Nat. Ser. 3, V, 316; Triana in Trans. L im.  Soc. XXVIII, 
163. 

WtrccA and BINGAPORE ; not uncommon ; many colleotors. 

I cannot see how K. aerminata, Dcne, is to be diatingniehed es a specie8 and f 
reduce it here without any hesitation. 

VAE. pubescens, King. Bnses of leaves somewhat rounded and 
sub-cordate ; young branches, under surfaces of leaves and panicles 
with much minute rusty pubescence. P. echinatn, Jack, Wall. Cat. 
4078~.  Eibessia pttbescsi~s, Dcne in Ann. Sc. Nat. Ser. 3, V, 318 ; T ~ i a n a  
in Linn. Tlans. XXVIII, 152; C. B. Clarke in Hook. fil. Fl. Br. Ind. 
XI, 552 ; Cogn. in  DC. Mon. Phan. PII, 1108. 

PBHARG, MALAGCA, PEBAK. 

I cannot nee what claim thia hns to specific rank. To me it  appear8 to be a 
variety and not a very dfetinct one of P. echinata, Jack. Wallich did not even regard 
it, a8 a variety end issped it an trne P. sehinata. This form, in the three provinces 
where it  occars, appears to be very common. 

3. PTEEANDEA QRIFFITHII, King, n. sp. A small tree ; young 
brauchea cylindric, very little thickened a t  the nodes, glabrous. h c e a  
thinly wriacm, elliptio to ovate-oblong, narrowed a t  the non-cordate 
(cordate in var.) base, the apex very shortly acuminate or aoute, 
8-nerved ; both ssurfsoes glabrous, shining; length 2.25-4 in. ; breadth 
1-2 in. ; petiole .J5;2 in. Flowers in 2-3- rarely 5-7-flowered, axillarj, 
btacteolate cymes shorter than the leaves, rarely in crowded, terminal 
oymes; bractmlea ov~te ,  acute, minute. Calyx-tube widely cam+nlatei 
'15 i i ~ .  long, corered with adpressed, triangular, pubernlous scrlea ; the 
month with 4 large, blunt, triangular teeth. Petale orbicular-ovate, 
nndnlake, abruptly and shortly apicdato-spreading, not calyptmte. 
Stamens 8, equal; the anthem short, thick, about as long ee the 
filaments, gibbous a t  the base behind, inserted a t  an obtuse angle ad 
the filaments. E'~uit globular-ovoid, truncate a t  the moutb, covered bf 
the persistent scales, under -2 in. in diam. 

MALACCA; G-rifith (K.D.) 2272/1; PENANQ ; Curtis 958. 

Griffith'e spffiimens of this (2272j1) have been referred by hi. Ccgnianx (DC. 
ion. Phan. VII, 1110) to Rectoinitra tuberculatn bl., bat comparison in the Kew 
.Herbarium with two authentic specimens of that plant collected in Burnatn and 
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bsned from the Leiden Herbarium shew that thin differs from Blnme'r plmt. 
Speoimens of this were originally oolleoted by Grifflth in 18% and ns none had 
been gathered until Curtis's in 1886, the apeoies ia precmmably a rare one. 

Vm. d a t a ,  King. Leaves with cordate bwea. 
PENANG; Curtis 453. PEEAK ; wray 1394. 

Shrubs or trees, glabrous. Leaves opposite, short-petioled QP sessile, 
corinceons or sub-coriamous, orbicular, ovate or lanceolate, entire, 
pinnat+nerved or rarely 3-nerved. Flowers nanally in omall, axillary, 
rarely terminal, simple or panicled cymes or umbels. Oalyr-tube cam- 
pannlnte, glabrous ; limb dilated, truncate or shortly $-lobed. Petuls $, 
blue or white, rarely reddish. Stanleno 8, equal, filaments long; rtntllers 
short, opening by slits in front, connective endiug in a how behind. 
Ouary inferior, I-celled ; apex glabro~s, surmonnted by a couvex or 
depreesed disc with 8 radiating glvoves ; style filiform, simple ; ovnles 
6-12, whorled on a free-central placenta. Berty globose or ellipsoid, 
crowned with the oalyx-margin, 1-seeded. 8eed large, cotyledons 
convolnte.-prs~B~~. Species about 130; nnmerous in South-East Asia 
and its islande; a few extending into Polynesia and Australia, several 
in tropics1 Af rica. 

Leavea boldly 8-nerved from base to npex ... ... 1. iK. ooIigoneuron. 
Leavee with pinnate nervation, sessile or snbeessile :- 

v a i n  nervgs of leaves distinctly visible when dry, inter- 
arohing but not forming (except in No. 8) a bold intra- 
marginal nerve ; leaves thinly oorinoeons or membmnous, 
small, not exoeeding 4 in. in length :- 

Yonng b r a n c h ~  boldly Qangled or ringed; inflor- 
m n o e  very shortly stalked (the stalk not manifest) :- 

Young branohea 4-winged :- 
Cymee solitary, 8- or 4-flowered ; leavee narrowly 
lanceolate, '6 to 1 in. broad ... ... 2. M. epiphytic~cm. 
Cymea wlitcvy, 8- to 10-flowered ; leaves ovate- or 
oblong-lanceohto, 1'36 to 1'86 in. broad ... 3. M. fiuticosum. 
Cymm several from the same axil, c o q o o d l y  
ombellate, 1'6 to 2 6 in. long, many-flowered, 
pubescent; l e a v ~  elliptio much narrowed to each 
end ... .. ... ... ... 4. M. pubescene. 

Yonng branohee 4-angled, never wi~~ged  and some- 
times sub-terete :- 

Cyme8 3- to 6-flowered: leaves lanceolate, 1 to 2 
in. broad .a. . . . ... ... 6. M. ddichotonaun,. 

Young branches terete ; inflorescence with a mnnifest 

pedu~ le  ... ... ... ... 6. 41. XunetLeri. 
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Main nerves OF leaves distinct when dry, prominent on 
the lower surface nnd nnaatomosing with a bold intra- 
mnrginal line, coriaceons, more than 4 in. long :- 

Inflorescence manifestly peduncnlnte :- 
Peduncles several in each axil, many-branched ; fruit 
ellipsoid ... ... ... ... 7. M. caloneuron. 
Peduncles solitary, few-branched ; frnit globular ... 8. M. Elulbttii. 

Inflorescence sessile or on a very short pedunole :- 
Flowers large, the month of the calyx '2 in. in diam. :- 

Arboreons ; leaves sub-acute ; flowers in fascicles 
of 12 to 20, their pedicel8 '15 in. long, stout; calyx 
truncnte, not tootl~ed ... ... ... 9. M. Maingnyi. 
Shrubby; lenvesacuminate; cymes 3- or 4-flonercd ; 
pedicel6 '4 in. long, slender; calyx-li~rtb 4-toothed 10. M. Xuvtii. 

Flowers small ; mouth of the cnlyx under .2 in. in dianr. :- 
Leaves slightly narrowed or rounded a t  the bn~c., 
rarely minutely sub-cordate :- 

Yonng branches not winged below the norlee ; 
main ncrves of leaves 18 to 20 pairs ; fruit '7 in. 
in dinm. ... ... ... ... I!. M, heteropleurwm. 
Young brnnches with 4 short wings below each 
node (sometimes obscure) ; mnin nerves 12 to 14 
pairs; fruit '35 in. in diam. ... ... 12. M. coe'afu~it. 

Leaves distinctly cordate a t  the base and quite 
... sessile, amplexicanl ... ... 13. M. ampl~xicaulc. 

l fa in  nerves of leaves indistinct on both surfaces whon 
dry ; leaves corinoeous or thinly so :- 

Leaves with broad cordate bases, sessile, smplexicanl : - 
Brancl~es terote, fruit large, globular ... ... 14. M. microatomrim. 

... Branches 4-angled ; frnit ellipsoid ... 15. M, cwr~tlcam. 
Learcs much narrowed nt the base, never cordate, 
petiolnte :- 

Inflorcscnnce in axillary glomeruli or in very shortly- 
pednncled (not manifest) cymes :- 

llonth of calyx entire in the expanded flower :- 
Flowers in fsecicles, their pedicel~ slender ; 
leaves often 4 in. long ; leaves brown nndcrneatli 
when dry ... . , . ... ... 16. M. cnmpanulatum. 
Flowers in short umbellate sub-sessile cymes ; 
young branches bi-sulcnte : frnit globular ; leovcs 
pnle yellowish underneath when dry ... 17. M. niintttqor~im, 

l o n t h  of c&lyx 4-tootl~ed :- 
Teeth of calyx long, shnrp, its fundna narrowed ; 
flower buds narrowly conical; oymes many- 
flowered; fruit globular, '2 in. in diam.; leaves 
shortly ncnminate, 1'5 to  2'5 in. long ... 18. M. myrsinoides. 
Teeth of calyx short, ncute, i ts  fnndue narrow ; 
cymes few-flowered, frnit globular, '3 in. in 
diam.; leaves very acnminate, 2 to 2.5 in. long ... 18. M, Zamigafum. 
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Teeth of calyx ahort, aonte, ita fnndae rounded ; 
frnit globnlnr, '25 in. in diam. ; flower pedioelr 
with aaionlar bracteolee ; leavee mnoh aonminate, 
%8 to 6.6 in. long ... ... ... 40. M. cincr.eum. 

Infloreeoence manifeetly pednmnlate :- 
Fruit ellipmid :- 

Yonng branohee terete; calyx-limb truncate; 
learea elliptic-oblong or elliptic, 2'6 to 476 in. 
long ... ... ... .., 21. M. oleaejolim. 

Fruit globnlar :- 
Branches 4-angled :- 

Leaves rhomboid or elliptic-rhomboid : intlor- 
eecence nnder -5 in. long; calyx esnoer-ehaped 
with wide, minntely Ctoothed month; frnit '2 
in. in diam. ... ... ... 22. M. p ~ t e g o r u i n ,  
Leaven oblong to elliptic, moah tapered to each 
end; intloresaences 1 in. or more in length, 
several in eaah axil; calyx with narrow 
fondan, the month wide ('1 in.) and obecnrely ... $-toothed ; fruit '5 in. in diam. ... 23. M. eleganr. 

Branohee terete :- 
Month of oalyx with 4 broad, shallow teeth; 
flowern 4 to 6 in a oomponnd umbel ; frnit '23 
in. in dinm. ; leaven caudate-aonminate ... 24. M. acu~ninattrm. 
Month of calyx truncate or with 4 obecnre 
teeth :- 

Cymee many-flowered, on pednnclee not 
longer than the leaf-petiolee; oalyx with 
wide, obsonrely toothed month and narrow, 
onp-ehaped tube ; yonng bmnchee not bi-snl- 
cat8 ... ... ... ... 25. Jf. gaveinioidea. 
Cymw or pednnclea very sligbtly if a t  all 
longer than the petiole8 ; calyx not toothed ; 
young branchee deeply bi-snlcate nnder the 
node8 ... ... ... ... 28. M, andnmanicum. 
Cymee or pednnclee several times longer 
than the leaf-petioles :- 

Pedunolea rolitary ; leaven thinly oorie- 
m n e  .., ... ... ... 27. Af. inter~nedirrm. 
Pednnclee several from the same axil; 
leaven ooriaceone ... ... ... 28. M. edule. 

1. MEMECYLOR OLIGONEURON, B lame ,  Mae. Bot.  I, 354. A emall 
tm or shrub ; yonng branches slender, terete, their bark pale-brown, 

Leaven thinly coriaoeone, brown below, greenish brown  abov; when dry, 
oblong to ovate- or elliptio-oblong, shortly and obtusely acnminab, 
boldly S n e r v e d  f r o m  the onneate  base, transverse ne rves  invisible ; 
length 2-4 in. ; breadth 1.8-1.65; petiole *O&16 in. Rowerr emall 

J. 11. 10 
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(.O5 in.  long), on pedioels about '1 in. long, densely crowded in clusters 
on small tubercles in the axils of leaves 01. of fallen leaves. Calyx-tube 
cupular, but little c~ntracted a t  the base, the moutl~ wide mith four 
brond shallow teeth. Fruit unknown. Miq. FI. Ind. Bat. I, pt. 1, 
574; C o p .  in DC. Mon. Pllan. VII, 1132. M. triilertle, Hassk. Cat. Hort. 
Bog. 259 (not of 1)C.). Iliyrtzu oligone~o.:r, Korth. Qx Blume I.c. 354. 

PERAK; Scortechini 1309; King's Oollector 2518, 10280. PEN AN^ ; 
Cartis 1065, 1446, 2220, 109". DIS~RIR.  J a m ,  Borneo. 

A species eneily recognised by its 8-nerved leaves. 

2. E ~ ~ E M E C Y L O N  EPIPHYTICUM, King, n. sp. An epiphytic shrub; 
brnnches rnther stout, strongly angled and mith s l~ort  ear-like projec- 
tions just below the nodes. Leaver thinly coriaceous, narrowly oblong- 
Innoeolnte, acute or acuminnte, sornowhnt narrowed to tho rouuded 
sub-cordato base; main nerves 9 or 10 pairs, indistinctt on the lower 
surface, invisiblo on the upper; length 1'75-3 in ; breadth .6-1 in. ; 
petiole .05 in. Cynzes in pairs, axillary, 3-4-flowered, on slender pedicels 
.1-~15 in. long, bracteate nt the apex; pedicds half as long as the 
peduncle. Calyx-tube cupular, rounded a t  tb base; the mouth deep 
and wide (-05 in, across), undulate, truncate. Fruit globular, smooth, 
.25 in.  in diam. 

PERAK ; on trees, King's Collector 5184 ; Fray 2727. 
A species allied to df. dichotoinum, Clarke, bat with smaller leaves, more boldly 

angled branches, smaller, less numerons flowers, and oymes on more slonder 
pcdnncles. 

3. MEMECYLON FBUTICOSUM, King, n. sp. A shrub, 6-8 feet high ; 
y o ~ u ~ g  branches boldly 4-winged especially near the slightly thickened 
nodes, the bark palo-brown. Leaves ovate-lsnceolate or oblong-lanceo- 
late, chartaceous, shortly acuminate, slightly narrowed to the rounded 
base; main nerves 7-9 pairs, interarclling ~ 1 5  in. from the margin, 
fiomewhat conspicuous on tile lower but indistinct on the upper surface; 
length 3-4 in. ; brcndtl~ 1.35-1.85 in. ; potiole '05 in. Cy~izes usually 
in pnirs, axillary, on short peduncles, 8-10-flowered. Flowers on 
Dedicels with acute bractooles a t  their bases. Ualyx-tube shortly cnmpa- 
 atat ate, tapering much to the base (obconic), tho.mouth .075 in. wide, 
with 4 shallow obscul.o teetll, 01. truncate; tilo buds not very couical. 
Frzrit glbbose-oroid, constrictea' below kLo tllicli persistent cnlyx-limb, 
-35 in. lbng and .25 in. in diam. (unripe). 

PERAK ; lling's Collector 2971, 3265, 3425, 
Appronclli~~g M. dichoton~rcm and d f .  sub-dichotomum bat with differently shaped 

f p i t .  

4. ~ ~ E M E C P L O N  POBESCENS, King. A tree, 30-70 feet high ; young 
branclles somewhnk slender, pale-brbwn, &angled. Lea& cor=iaoeou6, 
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i l l i~ t i c ,  shortly and abruptly acnminate, the base mnch nalmwed; 
yellowish green on the lower snrEace and olivaceons on the npper when 
dry; main nerves 7-10 pnirs, quite distinct on the lower surface, less 
BO on the npper, curved and inter~rching -1 in. from the margin. Oymm 
1-3 from the axil8 of leaves, often nneqnnl, proliferonsly nmbellab, 
from 1.6-2.5 in. lo*, nlwaya peduncnlate, the peduncle and all its 
branches 4-angled, bracteolate nt the divisions, sparsely and decidnonsly 
Pasty-pubescent. Flowers densely clustered a t  the apices of the 
thickened secondary pedunoles, pedicellate ; the pedicels with numerous 
sharply ncnminate brncteoles a t  their bases. Oalyz-tube campannlate, 
mnch narrowed a t  the base, the montll rather more than -05 in. wide, 
truncate but with 4 minute, acicnlar teeth. Fruit globnlltr, -15 in. in 
cliam. (unripe). M. grande, Retz., var. pubescem, Clarke in Hook. 61. 
F1. Br. Ind. 11, 558; Cogn. in DC. Mon. Pban. VII, 1153. ' 

B~ALACCA; Qri' th (Kew Distrib.) 2336. PSRAK; King's Ool&ctor 
6089, 10760. SINGAPORE ; Ridley 10390. 

Ripe fruit of this is unknown. 

5. MEMBCYLON DICHOTOMOM, C. B. Clarke in Herb. Kew. A 
slender shrnb, 6-8 feet high ; young branches slender, acutely 4-angled 
(even 4-winged) below the sligl~tly thickened nodcs; the bark .palo- 
brown. Leaves thinly coriaceous, almost sessile, lanceolate to ovate. 
Ianceolate, mnch acnminate, often cnudate ; the base rounded or slightly 
narrowed ; maiu nerves 6-8 pairs, curved, interarching rather far 
from the margin, often indistinct ; length 2 . 5 4  iu .  ; breadth 1-2 in. ; 
petiole very short (under -05 ill.). Cymes 2-5-flowered, solitary, 
axillary and terminal ; peduncles very short, 4-angled; pedicels with 
two ovate, acute bracteoles a t  their npices embracing the calyx. Calyx- 
ti& campannlate, tapering to tlie base (obconiml) ; minutely glandular 
outside when dry, the month with 4 broad, shallow lobes wlien young, 
trnncate and almost enti1.e when old; buds rather large, conical. 
Zi'ruit globular, crowned by tile narrow calyx-limb, smooth whe'n ripe, 
about '5 in. in diem. M, elegnns, v8r. dichotmna, 0. B. Clarke in 
Hook. fil. F1. Br. Ind. 11, 554; Cogn. in DC. Etfon. Plian. VII, 1138. . ~MALACCA ; Grifith (Kew Distrib.) 2326 ; Maingay (K.D.) 818, 820. 
PERAK ; Wroy 2989 ; Xing's Collector 3239, 5036,5297, 10783. PAEANG ; 
Ridley 2609. 

I restore for this species the MS. name originally given to it by Mr. C. B. 
dlnrke in the Xew Herbarium. Mr. Clarke snbsequently reduced it, ns a variety, to 
X. elegans, Knrz, of which thore were, at tbe time he made the reduction, ]to good 
specimens. Ndw that there are excellent examples of M, ekgans, it ir clear that 
If. Uchotmum is not near that speoies. 

There are specimens in the Calcutta Eerbariam of what appear to be other species 
allied to this. Bat the material of a11 is imperfect and I desoribe none of them. 
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6. MEYECYLON KUNSTLEBI, King, n. sp. A tree, 40-60 feet high; 
young branches slender, tereb, very pale-grey. Leaves chaxtaceo~,  
drying brown (palest on the lower surface), elliptic-oblong, bluntly 
acuminate, the baae rounded and often minutely cordate ; main nerves 
7 or 8 pairs, ascending, faint on the lower and almost invisible on the 
upper surface when dry; length 2.7545 in.; breadth 1-2 in.; 
petiole -0S .1  in. Pedumlee from the axils of fallen leaves or axillary, 
bracteolate, -35-.6 in. long, umbellately panicled, braateolate a t  the 
divisions, &angled like the pedioels ; ultimate umbels 44-flowered, 
on the thickened ends of the secondary peduncles, pedicel8 bmteolate 
a t  the base. Ualyz-ttrbe oup-shaped, shallow, the mouth oLscurely 
4-toothed. Young fruit ellipsoid, crowned by the thick, shallow, 
obscnrely 4-toothed limb of the calyx, .3 in. long, and .15 in. in diam. 

PERAK ; King's Collectm (Knnstler) 8195, 10419. 

This is known only by Mr. Knnstler's two mites of specimens. One of them 
sets beam no frnit ;  the other no flowere. The leaves on the former ere rather 
smaller than those on the seoond but the venation is the eamo and I anonme 
that they belong to one species. The terete bra~iclilets, associated ns they are with 
an  inflorescence which is 4-angled in all its branohes, even down to the pedicela and 
the ellipeoid fruit, distinguish the plant. 

7. MEMECYLON CALONEURON, Miq. F1. Ind. Bat. Suppl. 321. A tree; 
branchleta and leaves as in 111. costatum, bliq., but t l ~ e  latter with fewer 
nerves. Flowers in axillary, pedunculate, many-branched cymes, 1-2 in. 
long, the flowers in dense glomeruli on the thickened apices of the 
ultimate branchlets ; all the peduncles boldly 4-angled 01. winged ; 
fruit ellipsoid, .35 in. long (including the small persisteut calyx-limb). 
M. costatum, Miq., var. ellipsoitlea, Blurno Mus. Bot. I, 361 ; Cogn. in 
DC. Mon. Phan. VII, 113G. 

MALACCA ; Maingay (Kew Distrib.) 618. PERAK; Wray 3235; 
Ring'e Collector 6945, 8505. DIBTHIB. Java; Sumatra, Forbee 2696; 
Borneo. 

The infloceaoenoe and fruit are m different from those of M. coatatum, Miq., 
that I have followed l iqne l  in treating this as a speoies. Miquel did not however, 
recognise that his M. caloneuron renlly covers Blnme'e variety ellipsoidea of his 
own species M. coatatum. 

8. MEMECYLON HCLLLTTII, King, n. sp. Young branches sligLtly 
ridged near the nodes, otherwise terete, the bark pale-brown. Leaved 
chartaceous, ovate-oblong, gradually narrowed to the acumin~te apex; 
the base broad, abruptly rounded, slightly cordate ; main nerves about 
15 pairs, thin but distinct on the lower surface, horizonhl ; length 6-8 
in. ; breadth 2.28-3 in. ; petiole under .I in. Peduncle solitary, axillary, 
1-b-2.5 in. long, slender, bearing a t  its apex s single or compound 
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few-flowered umbel ; the flower-pedicels longer than tho calyx and, like 
the peduncles of the secondary umbels, mgulose. Calyz-tube cnmpauulate, 
narrowed to the base ; the mouth tmncnte, with 4 very obscure shallow 
teeth. Fruit globulnr, crowncd by t l ~ e  rather large calyx-limb, .25 in. 
in dism. (not quite ripe). 

J o a o s ~  ; on Gunong Pulai, Hulleft and King 253 ; Lake and Keletrll 
4073. 

A very well-marked npeaies near M. ampleaicaule, Boxb., at once distingairhed 
by ita elongately aonminrte, brond-baaed leavee and long-peduncled nmbele. 

9. MEY~CYLON MAINGAYI, Clarke in Hook. fil. FI. Br. Ind. 11, 557. 
A tree, 2043 feet high ; branches stout, terete, somewhat thickened a t  
the nodes, the bark pale-brown when dry. Leavee coriaceous, nearly 
seseile, elliptic-oblong, sub-acute, slightly narrowed to the ronnded, 
wmetimes slightly cordate base ; in len@h 6.5-9 in. ; brerrdth 8-4 25 
in. ; main nerves 12-15 pairs, not vely prominent, into:-arching inside 
the margin. Flowers large for the genus, in few-flowered (12-20) 
fucicles from the axila of the leaves or of fallen leaves ; peduncles a ~ ~ d  
pedicels about ~ 1 5  in. long, bracteolate. Calyx-tibe widely cupnlrr, 
trnncate, toothless, .2 in. in diam. when dry. Petale obtwe in bud. 
Fruit unknown. Cogn. in DC. hion: Phan. VII, 1139. 

MALACCA ; Maingny (Herb. prop.) 1422. PEBAK ; King's Clollector 
4726. 

An arboreal npeaiee with large 50w0rs aod thick brsnohee, allied to 
Y. ampletieaule but well dietinot. 

10. MRMECYLON Kc~zrr, King. A glabrone shrub; young branches 
terete, swollen under the nodes, the bark pale when dry. Leaves 
thinly coriaceous, sub-sessile, ovate-oblong, shortly acuminate, slightly 
n m w e d  to the rounded base ; main nerves 15-20 pairs, rather straight, 
illterarching -25 in. from the margin, faint; length 8.5-10 in.; breadth 
3 . 2 5 4 5  in. ; petiole about '1 in. long, stout. Flowwt~ large, on slender 
bi-bracteolate pedicels '4 in. long; the cymes 3- or 4-flowered, from the 
axil8 of flrllen leaves, solitary or several together ; peduncle short (only 
915 in. long). Oalyr-tube csmpaoulate, '2 in. long; the mouth -2 in. 
wide, wavy and with 4 broad teeth. Fruit ellipsoid, somewhat cul-ved, 
-75 in. in length (including the persistent limb of t l ~ e  calyx) and .4 in. 
in d i m .  M. subtrinervium, Miq., TAR. grandiflorn, Knn in Journ. As. 
Soc. Beng. 1876, pt. 11, 131 ; C. B. Clarke in Hook. 61. F1. Br. Jnd. 11, 
565; Cogn. iu DC. Mon. Phan. V11, 1143. 

NICOBAB ISLANDS; ~ u r z ,  King's Collector 509. 
The leaves of thie when dry are pale-brown on the upper and p l e - o l i v m n l  

on the lower surfaoe. They are different in shape from those of di. sublrinercium, 
Miq., of whioh Kura mskes thie a variety. The flowem uf the latter are moreover 
rmall and in alender pednnculate cymee. 
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11. M E ~ ~ ~ C Y L O N  RETEROPLECRUM, Blume, M08. Bob. h g d .  Bat. I, 
362. A tree, 30 and 40 feet high ; young branches rather slender, terete, 
the bark pnle-brown or cine~.cons when dry. Lenves tliinly coriaceous, 
broadly oblong-lnnceolate or elliptic-oblong, sl~ortly and rather bluntly 
acnminate, the base ronnded or nrtrroi~ed, not cordate, shortly petidate, 
pale-brown with sometimes a touch of green on both surfaces when 
dry ; mr~in nerves 18-20 pairs, straight, interaching close to the margin, 
thin but very distinct on the lower surface when dry ; length 5-7 in. 
rarely 10 in. ; breadtl~ 2-3.5 in. ; petiole only .1 in. Flowers pointed in 
bud, in dense cymes from the axils of the loaves or from those of the 
old lenves ; tile peduncle .25 in. long ; pedicels shorter, bi-bracteolate. 
Calyx-tube widely cnpular, narrowed to the base, truncate, .1--15 in. in 
diam. m l ~ e ~ i  dry. B i t i t  globnlal., .5 in. in diam. Miq. FI. Ind. Rat. I, 
pt. I, 579 ; C. B. Clarke in Hook. fil. F1. Br. lnd. 11, 557 ; Cogn. in 
DC. Mon. Phan. VII, 1140. 

MALACCA ; Qrijith 2337 (Kern Distrib.) ; Maingay (K.D.) 816. 
PENAXO ; Curtis 814. SLNGAPORE nnd SELANGORE ; Ridley. PERAK ; Eing's 
aollector, wray, Scdrtecltini : mnny Nos. ; common. DISTEIB. Sumatra 
and Borneo. 

VAR. olipracea, King. Lenves iounded at the base, large, 10-14 in. 
long and 8.5-4-25 in. broad, with a strong olivaceons tint ~ h e n  dry : 
fruit not seen. 

PERAK ; King's Collector 500, 2778, 10872 ; Wray 1310. 

This variety diffem (aa far as it is represented by dried specimens) from typical 
M. heteropleurum, Bl., only in the size of its leaves and their colonr when dried; 
fmit of it in unknown, the flowers and shape of lenves arc exactly those of the type. 

12. MEMECYLON COSTATUY, Miq. in Verb. Ned. Inst. 1850, p. 29. 
A tree, 30-60 feet high ; yonng brnnches terete, but with 4 short wings 
below the nodes. Leaves thinly coriaceous (dq ing  pale-brown with 
a tinge of yellowish-green), oblong- or oblong-lanceolate, sometimes 
oblong-ovate, shortly acuminate, the bnso rounded or sliglitly narrowed, 
not cordate, penni-nerved ; the main nerves l Z l 4  pairs, stout, curved, 
anastomosing a t  .25 i n .  from the margin with a bold lateral nerve ; 
length 4.5-7'6 in. ; breadth I .7fi-3 in. ; petiole very short, stout. 
Flowers crowded in nxillary glomeruli, 1 in. or less in dinmeter; their 
pedicel8 s l~ort  (.I--05 in.), the bracteoles minute, triangular. Calyx 
cup-shaped, truncate, slightly narrowed a t  the base. Petah .2 in. 
in diam. Frrcit globose, .35 in. in diam. Niq. F1. Ind. Bat. I, pt. I, 
573 ; Triana in Linn. Trans. XXVIII, 167 ; Blnme, Mus. Eot. I, 360 ; 
C. B. Clarke in Hook fil. P1. Br. Ind. 11, 558; Cogn. in DC. Mon. 
Phan. VIII,  1136. iU. grande, B1. Bijdr. 1095 (not of Retz.). 

PERAK; King's Collector 10785. DISTRIB.; Java, Sumatra (Forbes 
I&), 
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13. ~ ~ E M S C Y L O N  A M P L E X I ~ A U L E ,  Roxb. F1. Ind. 11, 260. A sltmb, 
8-13 feet high ; branches rather slender, terete between, bnt 4-angled 
and sometimes 4-winged below the n o d ~ .  Leaves (tinged with greenisll- 
yellow when dry) sessile or neaialy so, often semi-amplexicaule, ovate- 
oblong or ovate-lanceolnte, sub-ncute or sl~ortly and blutitly acuminate, 
bltoadeet a little above the cordste base, penni-nerved; the main nerves 
9-la pairs, not prominent, interaching illside the margin ; length 3.5-6 
in. ; b r e ~ d t h  1-2.5 in. Plowe,r '2 in. long, crowded in dense, axillnry 
glomeruli 1 in. or less in diameter; their pedicels very short 
(lengthened to .25 in. in fruit)  and with mittute bracteoles. Oalyx 
cnmpanulote, truncate, much nayrowed to the base. Petals sub-rotund, 
.2 in. in diam. Fruit globose, .3 in. in diam. Wight Ic. 279. Ntmd. 
in Ann. Sc. Nat,. Ser. 3, XVIII, 277 ; AIiq. F1. Ind. Bat. I ,  pt. T, 
580; C. 13. Clarke i t 1  Hook. 61. Pi. BP. Ind. 11, 659 (it1 part) ; Cogn. 
i u  DC. Yon. Pltan. VII, 1139 (in part). M. depresstrm, Beuth. in Wall. 
Cat. 4101 (in part); Triana in Linn. Trans. XXVIIT, 158 (in pnrt). 
ilr, cordatuna, Wall. Cat. 4\00 (in part). dl. coe~,ulunt, Triana in Linn. 
Trans. XXVIII,  158 (in part). 

I n  all tlte Provinces except the Andaman and Nicober Islands ; 
eommon. 

The petnls of this are white tinged with pink. The plant desoribed by Box- 
burgh under the name M. amplezicaule is a Malayan one, as he distintly stntea. 
The speoies from the Sonth of India which has, in most of the synonyms above 
quoted, been treated as identiool with this is, in my opinion, quits dietinot. I t  
baa smaller and proportionately broader leaves, nnd the flowers, which are smoller 
and more numerous, are in fascicles from the nxils of fallen leaves. This is allied 
to Y. costalum, and like it, this has the stems often 4-winged below the nodea ; 
the leaves are also sessile or nearly so, but they differ from thoee of M, costatuin i l l  

invariably being oordate a t  the base. 

14. MEMECYLON MICBOBTOMUI, Clarke in  Hook. 61. F1. Br. Ind. 11, 
557. A tree, 4t0-70 feet high ; branches terete, rather slender, dark 
greyish-brown when dry. Leaves very coriaceous, sessile and almost 
amplexicaul, oblong or narrowly elliptic, sub-acute or obtuse, the bnse 
rounded and sliglttly cordate, very opnqne, the nerves very indistinct ; 
length 3.25-4'5 in. ; breadth 1.3-2 in. Floxms nnmqrous, small, less 
than -1 in long (excluding the exserted strrniens), crowded in dense 
axillavy glomeruli, pedicels filiform. Calyz-tde infuitdibuliform, 
constricted in its lower third, the mouth wide truncate. Petals pale 
yellowish-green. Fruit largo (.G in. in diam.), globulnr, the pel-sistent 
calgx-limb small. Cogn. in DC. Mon. Phnn. VlI ,  1147. 

- &~AI,ACCA ; 3.iainga?l (gem Distrib.) 821 ; PERAK ; TVmy 1137 ; I(i,lg7s 
~olkctw 10588. SINOAPORE ; Ridley 2033. P E X A N ~  ; Curtis 766. 
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The lenvee of this, when dry, are olireceone on the upper and pale-brown on 
the lower surface. The species resembles hf. ampleaicaule but differs notably in 
its large globnlor fruit. . 8 

25. MEMECYLOH COERULEUI, Jack, in Mal. Misc. 1, 26. A shrub, 
5-15 feet high; branchlets often 4-angled nmr the apices, otherwise 
terete, slender, the bark pale-brown when dry. Lenrws sessile, coriaceone, 
opaque, oblong or ovtlte-oblong, obtuse or sub-acute, brodeet a little 
above the rounded, cordate brae, the midrib distinct but the main 
nerves faint and the reticulatione obaolete ; length 2 . 5 4 7 5  in. ; breadth 
1-2.5 in. FZotrer8 ratl~er nnmerons, in dense, axillary, condensed glome- 
rulate cymes, the peduncle -25 in. long, the podioels shorter than the 
flowers, each with two broad, acute bmcteoles. Calyx-tube short, widsly 
oampannlate, narrowed to the base, the month wide truncate. Petals 
oonical in bud. Fruit narrowly ellipsoid, '4 in. long and a25 in. in 
dinm. (including the deep, persistent calyx-limb). Miq. F1. Ind. Bat. 
I, pt. 1, 580; Triann in Linn. Trnns. XXVIII, 158 (excl. syn. 
Bi. amplezicarcle, Roxb.) ; Knrz, For. Flora B. Bnrma T, 511 ; C. B. Clarke 
in Hook. fil. F1. Br. Ind. I, 559; Cogn. in DC. Mon. Phan. VII, 1163. 
M. grade, Smith in Rees' Cyc. XXII I  (not of Retz). Y. cordaturn, 
Wall. Cat. 4100 (partly) ; Griff. Not. IV, 673. M. manillanurn, Nand. 
in Ann. Sc. Nat., Ser. 3, XVIII, 276 ; Miq. 1.c. 576. N. Izsteecetls, 
Presl. Epim. Bob. 208 (not of Nand.). 

In all the provinces ; not uncommon. DISTRIB. Philippines. 
16. MEMECYLON CAMPANULATULI, Clarke in Hook. fil. F1. Br. Ind. 

11, 563. Young branches rather slender, terete, their bark pale-brown. 
Leaves coriaceons, elliptic, sometimes with a short blnnt apical point, 
the bnse nlmays mnch and abruptly narrowed, nerves invisible ; length 
3-45 in. ; breadth 1.28-2.2 in. ; petiole .l-.15 in. Flowers on slender 
pedicels, .1-.15 in. long, bracteolate a t  the base and crowded in dense 
fascicles in the axils of the leaves or of the fallen leavea, the buds of 
the petnls shortly conical. Calyt-tube campanulate, blunt a t  the base 
and somewhat contl.acted below the wide truncate limb. Fruit 
unknown. Cogn. in DC. Mon. Phan. VIT, 1162. 

MALACCA; Uriflth (Kern Distrib. 2325). 

I n  ite leaves this mnch reeemblea If. oleafolium, Bl., but the flowere of that 
species are in lax, few-dowered, peduncalate umbels, whereee the tiowere of thie are 
in dense, epeduncnlate faecicles. 

17. MEMECYLON MINUTIFLOBUM, Miq. F1. Ind. Bat. Suppl., 323. A 
tree, 30-70 feet high ; young branches slender, with a broad, angularly 
margined groove on each side; the bark pale, emooth. Leaves thinly 
coriaceons, drjing yellowish-green beneath, narrowly elliptic, cordate- 
acnminate, the base much narrowed; main nerves very indistinct. 
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InJorewmace twice aa long aa the petioles, many-flowered ; the pednnclee 
often two or three from the Bame sail, each bearing several 2-4-Bornred 
nmbta; pedicele stout, bracteolate a t  the baae. Calyx-ttde cap-shaped, 
not tapered to the h e ,  the month expanded, truncate and .05 in. wide, 
gfoodnlar-hairy when young like the bluntly conical petal-bnd and Ule 
pedioels. Fruit orowned by the minnbe calyx-limb, depregeed globnler, 
emootb, 3 5  in. in diam. and -3 in. deop. Ooga. in DO. Mon. Phan. VII, 
1169. AL ucuminatum, Sm., VAB. javescoeenr, Olarke in Hook. 61. FI. Br. 
Ind. 11,582 ; Cogn. in DO. Mon. Phm. VII, 1152. 

MALACCA ; &fith (Kew Disbib.) 232512. PEN AN^ ; audit 815. 
PEUK ; King'8 CoHectm 5027, 6105, 6265, 8724. DISTBIB. Sumatra. 

Triana considers thia a distiuot species and I think he ie right. Fruit 
however in wanting to complete oar knowledge of the form. The Pemk epecimena 
agree perfectly with the type ehwt named M. misutiflorum, Yiq., in Herb. Calcattm. 
Tbe rpeaiea ie not, an wan suggested by Kure, identical with M. l ~ i n a u n ,  25011. snd 
Moritzi. 

18. MEMECYLON MTRSINOIDES, Blnme, Mns. Bot. I, 356. A tree, 
30-40 feet high (rarely a shrub) ; young branches terete, slender, with 
pale-grey bark. Leaves thinly coriaceons, drying brown (pleat on 
tlle lower anrface), narrowly elliptic or ovate-lanceohte, the apex very 
acnminate, mnoh mrrowed to the cuneate base ; main nerves invisible 
on both sni+auee ; length 1.5-2.5 in. ; breadth 09-1.25 in. ; petiole 
-15-.25 in. Flozoere nnmemns, in very ehort-pednncled cymea, densely 
clustered together in the same axil; pedicel8 about the length of the 
calyx, bracteolate at the base. OaEyx-tube campnnnlate, mnch narrowed 
to the baae, the month lese than '05 in. wide, with 4 long (for the 
genus) acute teeth ; petal8 in bud forming a long narrow cone, aoumi- 
nate. Fruit globnlar, the size of a grain of blnck pepper. Miq. F1. 
Ind. Bat. I, pt. 1, 577; Trinnn, in Linn. Ttans. XXVIIX, 158 (excl. 
syn.) ; Cogn. in DC. Mon. Plian. VlI, 1160; excl. syn. M. lilacinunr. 
M. mpitellatras, Blume, Bijdr. 1091 (not of Linu.). 

PENARO ; Q.tr t - t i s  2219. JOEORE; Ridley 2026. PEUK; Wmy 2258; 
King'e Collector 1851, 3517, 5923, 8828. DISTRJB.; Snmatra; Forbar 
2953 ; J a ~ a  ; Bangka. 

VAB. lilacina, King. Young bmnches with two deep, sharply- 
margined grooves ; leaves broadly elliptic, yellowish on the under snrface 
when dry, cymes wt crowded (only two in an axil). M. lilrm'nrcm, ZolI. 
& Mor. Syh. Perzeich., 9 ;  Nand. in Ann. Sc. Nat. Ser. 3, XVIII, 
!B1; Miq. F1. Ind. Bat. I, pt. 1, 575. 

PEN AN^ ; King's Oolimtor 1457 ; Gurfis 100. SINGAPORE ; BiclZet~ 
6918. PEEAK; Kmg'u Collector 104142. DISTRIB. ; Java, Zollingtr 
178. 

J. 11. 11 
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19. MEMECTLON LAEVIGATUM, Blnme, Mus. Bot. Lngd. Bat. I, 358. 
A small tree; young branches very slender, terete, the bark pale. 
Lenres thinly coiiaceons, broadly ovate or elliptic, more or less matrate- 
ncnminnte, the base cuneate ; main nerves obscu~.e ; lengtll S 2 . 5  in. ; 
breadth 2-1.75 in., petiole ..l-.15 in., opaque, when dry dull dnrk- 
brown, the lower surface slightly paler than the upper. Cymea mostly 
from the nodes of fallen leaves, small, few-flowered, the peduncle very 
short (-1 in. long), pedicels nlso very short. Flowers small (less than -1 
in. long), their buds pointed ; calyx-tubc'campanulate, much tapered to 
tho base, the month with 4 acnte, smnll teeth. Fruit globular, -3 in. 
in diam., smooth. Miq. 3'1. Ind. Bat. I, pt. I, 576; Triana in 
Linn. Tmus. XXVIIZ, 157; C. B. Clarke in Hook. fil. FI. Br. Ind. 11, 
561 (excl. VARS.) ; Knrz, Foi-. Flora. 1, 513 ; Cogn. in DC. Mon. Phan. 
VIT, llE9. M. Xy~illi ,  Blume, Mns. Bot., 357; Miq. 1.c. 578. 
111. pachyder~na, Wall. Cat. 4101. N. Voamaerianum, Scheff. in Flora, 
1870, 249. 

MALACCA ; Ridley l7b7. SINGAPORE ; Rkdley 1815, 1906,2026,4805. 
PERAK ; Scorfechini 81 ; Ifiay 2091 ; King's Colkctor 3768. SELANGORE ; 
Ridley 2024. I~ISTRIB. ; Burma, Heljee,. 2338 ; Vallich 4104 ; Bangka, 
Java, Borneo. 

20. MEMECYLON CINEBEUM, King, n. sp. A shrub ; young branchee 
rather slender, terete, sulcate on two sides, the bark dark-cinereom 
when dry. Leaves coriaceous, drying very dark cinereons-brown on 
the upper surface, somewhat paler on the lower, lanceolate or ovate- 
lanceolate, much aouminate, the base ronnded but more often cuneate ; 
main nerves 8-10 pairs, inrisiblo on both snrfaces or nearly so, 
length 2 8-5.5 in. ; breadth 1-2.2 in. ; petiole -15- 3 in. Pedtinclea 
axillary or from the leafless nodes, not much longer than the petioles, 
glomernlate, many-flowered ; pedicels short, stont, wit11 small acicular 
brncteoles a t  the base. Calyz-tube cupular, with a rounded base ; the 
mouth expanded, '1 in. wide, undulate and with 4 acute, triangular 
teeth. Frrrit globulnr, the persistent calyx-limb small, .25 in. in diam., 
smooth. 

PEMK ; Scortec7kini 394, 2035 ; King'a Collector 3143, 10758. 
21. MEMECTLON OLEAEFOLIUM, Blume, Mus. Bot. I, 359. A tree, 

30-60 feet high; young branches rather sleuder, terete, smooth, the 
bark very pale. Leaves coriaceons, elliptic-oblong or elliptic, the apex 
obtusely acorninate, tho base much narrowed, when dry of a pale oliva- 
ceous-brown colour on both surfaces, the upper the darker; main 
nerves 8-10 pairs, obscure; length 2.5-4.75 in. ; breadth 1-2.25 in.; 
petioles .15 to '3 in. Peiln~nclea 1-3 in one leaf-axil, several timee 
longer thnn the petiole (elongating in fruit), bearing a t  the apex 
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numerous, crowded, 2-3-flowered nmbellnles with a semi-circnlar bract  
a t  t h e  bases of their  short,  stout,  4-angled pednncles. f i r e r s  w i t h  
conical buds, less than  -1 in. i n  diam., on slender pedicels longer t h a n  
themselves, bracteolate a t  their  bases. Oalyz hemispheric; t h e  mouth  
trnnccrte, entire. Fru i t  ovoid-elliptic, crowned b y  t h e  short  calyx-limb, 
-4 lollg and  -25 in. in  diam. Miq. F1. Ind.  Bat. I ,  pt .  I, 579 (excl. syn.) ; 
Cogn. i n  DC. Mon. Phan.  VIT, 1150. M. HorujieZdii, Miq. F1. Ind. Bat.  
I, pt. I, 572. Y. grande, Retz, VAR. Horsfildii, Clarke i n  Hook. 61. F1. 
Br. Ind.  11, 558 ; Cogn. in DC. Mon. Phan. V I I ,  1153 (excl. syn. 
lK. i.Zastrinum, Knrz  from both). Y. laeapongum, Miq. F1. Ind.  Bat.  
Snppl. 321. . - 

MALACCA ; Maingay ( K e w  Distrib.) 811. SINGAPORE ; Ridley a14. 
PBRAK ; Scortechini 2069 ; ~ i n g ' e  Oollector 426, 5187, 4420, 4439, 8571. 
DISTRIB. Bangka  ; Horsfield ; Sumatra ; Forbee 3813. 

This hns been treated by Messrs. Clarke and Coguiaux as a variety of M. grandc 
of Retz, a species originally described by it6 author from specimens sent to him by 
Koenig, who colleoted in Southern India. Betz's desoription is very short and, as 
Mr. Clarke points out, would snit several speoies. The speoies of Mamecylw have 
not, aa a rule, o wide distribution, and very few indeed of them are common to 
8. India or Ceylon and to the Malay Peninsula. I think it, therefore, in  the absenoe 
of his type qmimen, advisable to consider Betz's name aa properly belonging to 
the Ceylon plant representad by Thwaites's C.P. 8442. Both Messrs. Clarke and 
Cognianx treat as belonging to typical M. gran.de, Eletz, the Singapore plant issued by 
Wallich aa No. 4472 of his Catalogue under the name M. laaiflorrm. This plant is 
now represented only by fruiting specimens whioh do not, in my opinion agree with 
any other Memecylon in Herb. Kew. The inflorescence in Wallioh's speoimens ia 
2'6 in. long, pedunculate, and lady compound-umbellate. When flowers shall be 
forthcoming it  will probably be found neoesaery to let the speciee M. ZaaifEorunt 
stand good. 

Thwaites's C.P. which I asanme, in the absence of a type specimen, to be equal 
to the type of dl. gran.de, Betz, does not in my opinion re~emble the foclr fonne 
which the two distinguished botanists just mentioned agree in treating aa varieties 
of it, wfeoiently closely to warrant suoh treatment of the letter. I would venture 
to dispose of them aa follbwa :- 

Vu. Horefieldii-M. oleaefolinm, Bl. VAB. khaaiana-H. oelastrinnm, Kurr. 
V A ~ .  pnbesoens M. pnbesoem, King. Van. mergnico - M. merguica, King. 
H. Cognianx has inadvertently described the  fruit of M. oleaefolium as globose, 

whereaa in his original dewription of it Blame writes " fructibus rllipaoideia." 

2.2. MEMECYLON PAUCIFLORUM, Blnme, Mns. Bot. I, 356. A small  
t ree  ; young branches 4-angled, slender, pale-brown. Leaves corisceons, 
rhomboid o r  elliptic-rl~omboid, drying brown, t h e  lower surface paler, 
t h e  apex blunt  and  often retnse, the 'base acute  o r  subacute; nerves 6 
or 7 pairs, invisible o r  very fa in t ;  length 1-1.5 in. ; breadth '35-1 in .  ; 
petiole nnder..l in. Oymee umbellate, axillary, on slender peduncles 'L.2 
in ,  long ; flowers 7-10, small, on  slender pedicels bracteolate a t  t h e  bwe 
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eod about .15 in. long. Calyx-tube shortly campanulate, or aaneer-shaped, 
with a large, wide, sharply and minutely 4-toothed month. Petale 
wmina te .  Stamens end style much exaerted. &wit depressed- 
globular, smooth, crowned by the toothed calyx, '2 i n  in  dinm. Miq. 
PI. Ind. Bat. I, pt. I, 578; Knrz, For. Flora Barma I, 514; C. B. 
Clarke in Hook. H. F1. Br. Ind. 11, 555; C o p .  in  DC. Mon. Phan. 
VII, 1169. M. cupitel&un*, Spanoghe in Linnae~, XV, 203 (nck oh 
Linn.). iK. ~rin&ellatam, Banth. FI. Austral 111, 293 (non Bnrm.). 
M. aturtrale, Mnell. ex Triana in Linn. Tmns. XXVIII, 159. 

ARDAUN IBLAN DS ; very common. Dre'r RIB. Bnnna (Beyer 2332) i 
Cbittagong; Australia; Timor. 

The Penang specimens have nurower, less rhomboid leaves thnn those from 
the Andsmans. 

23. MEMECYLON ELEGANS, Knrz in Journ. As. Soc. Beng. 1872, 
pt. 11, 307. A glabrous shrub ; young brancl~es slender, boldly 4-angled, 
sometimes winged, the bark pale. Leaves coriaceons, pale yellowis11, the 
upper surface tinged with green when dry, oblong to elliptic, muah 
mcnminate, the base very cnnenta ; main nerves invisible or very indis- 
tinct ; length 3.5-5.5 in. ; breadth 1.4-2 in.; petiole '1Ci-.3. Plowers 
.I5 in. long, their pedicels longer, (-2 in.), slender, nogled. Cymes 
axillary, scveral together, peclunculate, simply or tricbofomonsly 
ombellulate ; peduncles .3-.75 in. long, 4-nogled. Calyx-tube somewhat 
large for the genus, cop-ehaped, nurowed to the bnse, -1 in. wide a t  the 
undulate, obscurely 4lobed month. Petale blue, broadly ovate, acnmi- 
nate. Fruit globular, smootll, '5 in. i n  dinm. Kurz, For. Flor. Burma I, 
514; C. B. Clarke in Hook. fil. P1. Br. Ind. IT, 554; C o p .  in DC. M a  
Phan. VII,  1138. 

ANDANAN ISLANDS ; very common. 
VAB. minor, King. Cymes usually solitary, tlie pedicel slouder, 

ah&; fruit only '2 in. in diam. ( ?  ripe) ; leaves 2-3 in. l a g .  
AND AM AN^ ; King's Collectors. 

Smaller than the typical form in all it8 parts. The flower buds aleo dif€er 
somewhat from those af the typical form. 

2.4, MWJNYLON rcuMraAm~, Smith in Rees Cyclop. XXIII, 4 
A tree, 30-50 feet high; young branshes slender, terete, the bark 
brown, smooth. Leavee tl~inly coriaceous, drjiug pale olivaceous-brown, 
the surfaces wncolonrons, ovate fo ovate-lanceolate, caudate-acnminate, 
the base ouneate ; main nerves invisible ; length 1-5-2.25 in. ; breadth 
..8-14 in. ; petiole '1-'15 in. cymes solitary or in pairs, axilhry, 
ambellate, on peduucles several times longer than tlie petioles. Flowers 
6-8 in a compound umbel; pedicels br~cteolate at the base, dender, 



twice ss long .s Lhe flowem. ddp-hdm appsbspbd, tbe f u n d ~ ~  broac), 
eKfitly e o m w  b e l w  the thick, skort, undulate, broadly 4loathed 
h b .  Petale conical m bud. Fmit globnlar, somewhat depressed, 
smooth, crowned by the nfirrow cnTyx-limb, .25 in. in diam. Triaua in 
Trans. Linn. Soc. XXVlII, 158; DC. Prodr. 111, 6 ;  Clarke in Hook. 
fi?. FI. Br. Ind. II, 562; Oogn. m TX. Mon. Wan. Vn, 115'2 (excl. 
VAR. flaoexmu).. 

MALACCA; Griflth (Kew Distni..) 2325 ; Saingay 810; Deny 
1ml; 8611ey m, 3298, 4574. JOHOEE ; Ridley 4656. WRLK ; Kifag's 
Colledor 3458, 6784. 

25. MMECYLOW G ~ R C I ~ I D W ,  Blnmq lkf'ns. Bob. I, 358 (exct VAB. J3J, 
A tree, 2U-M feet high ; young brsnches teeete, slender, pde-brown. 
Learn thinly con'sceons, oblong-mte or elliptic, abruptly and rather 
obtusely acmninsto, the base cnseate, 6rying pale-brom tinged with 
olive, the under d a c e  the palest ; main nerves invisible ; length 3-5.5 
in., breadth 1-2-1 in. ; petiole f)-F.l in. Cymes axillary and in the axi% 
of old leaves, umbdttte, msny- t lowd,  on sl~ort pednnctes (9 in. long, 
huger in fruit); pedicels sfender, bmteolate a t  t i e  h e ,  .l-.TS in. 
lbng. Flower-buds acute. Ualyx-hrbcr small and cnp-shaped, the 
mouth very wide (nearly '1 in.), tmmcak, but wilh four minute, ncnk 
teeth. Fruit 8obnhr, emodh, pste when 8q, 9 in. iu diam. Cogn. 
k DC. Moa P h n i  VII, 1158 

MALACCA ; Dery 1240. M u h p y  ( 5 w  Dietrib.) 817. P8adlr ; 
&w&b'ni 86133; wfey 2961, 3208 ; Kkg'8 &dbCtor 1981,138,7123, 
10034; Suuarwa~; llidloy 8118. SSLAJMOR~ ; B;4eu 2333. Dmsr~~., 
&unaba, Bkune, 3'erber 8970,3103 ; h n e q  Becaari 636. 

86. Mlaraar~oa U D l u A N f f i U M ,  Khg, a. A ahrob; y w  
L.aahea dendew with faint gmouea halow tke n a b ,  thr bark 
brown. Lecoes ahartrroeorur, brown on tBa ugpe~ end &FBOPi&pUw ua 
tho laner d a m  when dry, oblongclanoedak gradndg sad Blan+y 
amunimte, th BPea e d ;  main nfxveo IGlY pairq. in- 
mw tba edge, aabhsPiwatali lenghh 2-25-3 k ; brad& .15-1 k.; 
peW3.wain. Pedvrrdss~eq&.2-.1inlq,irrpaiFeiatbs& 
of leave8 em af falkm leeveo, bemuing at their a p b i  timed 3J.00+ 
w- ~~ at the difions, floarar-pedicals as lmg aa the 
calyx, minutely bracbolate a t  the baae. OsZys-tuba c w q a ~  
tep4;t.ed below, the moath trumat~, nearly '2 in. wick Bud of petals 
oenic~t. FrrriQ depreseed-globular, crowned hy the m l l  oalyslimh, 
ydlowish, '2 ia. i s  eliam, 

ANDAYAN I s w m  ; King'a UoZkctPrs, 357,452. NICOBIP I~WNW. 
A mpooiu ribh k v a ~  namewhat lik t b w  of I gwchiaider, BL, M -. 

h ih iP nmaabbm M. moumkaturr, Sm., but the pd~llcler 1- 



86 G. King-Materials for a Flora of the Malayan Per~inouh. [No. 1, 

than in that speoies. The infloreecenoe also reaemblea that of M. intermedium, BI., 
but when yonng it is aovered with a yellow waxy coat ; the pedicel8 and peduncles 
are moreover much shorter tllnn in M. intermedium. The leaves resemble thoee 
of the latter species in shnpe bnt are of a thinner torture so that the nerves are 
visible though faint. 

27. MEMECYLON INTERUEDIUM, Blnme, Mns. Bot. I, 358. A tree, 
20-40 feet high ; yonng branches slender, terete, pale cinereow. Leaves 
thinly coriaceons, broadly ovate, shortly aud blnutly acnminate, tlle 
base cuneate, greenish above and brown beneath when dry ;  main 
nerves invisible or nearly so ; length 2.75-3.5 in. ; breadth 1'25-2 in. ; 
petiole .25--35 in. Cymes large, crowded, in the axila of leaves or of 
fallen leaves, nsnally in. pairs, on pednncles several times longer than 
the petioles, componndly umbellate; pedicels slender, bracteolate a t  
the base, .1 in. long. Calyx-tubs cnp-shaped, with a wide, truncate, 
edenhte or miuntely toothed limb. Fruit not seen (globose j% 
Cogt~ianx). Triana in Linn. Tmns. XXVIII, 157; C. B. Clarke in 
Hook. fil. F1. Br. Ind. 11, 561 ; Cogn. in DC. Mon. Pl~an. VII, 2158. 
Af. rrmbelhtun~, Blnme, Bijdr. 1094 (not of Bnrm.) Nand. in Ann. Sc. 
Nat. Ser. 3, XVIII, 273 ; Miq. F1. Ind. Bat. I, pt. I, 575. M. garcinioih, 
Bl., VAR. ehga t tm,  Blnme, Mns. Bot. I, 358. 

PERAK ; Scmtechini 1036. DISTRIB. Sumatra ; Java. 

This resembles M. garcinioides, Bl., very closely, but Mere in idoresoence, the 
ogmee of thie being larger, on longer pednnolee. 

28. MEMECYLON EDCLE, b x b . ,  Corom. Plants 1, t. 82. A sltrnb 
or small tree ; yonng branches terete, pale when dry. Leave8 coriaceons, 
drying brown, the lower surface pder,  both often with an olivaceons 
tinge, elliptic or ovate, the apex sub-acute or shortly and blnntly 
acnminate, the base nsnally cuneate but sometimes rounded ; main 
nerves 5-8 pairs, very inconspicnone, ascending; length 2 4  in.; 
breadth -85-2.25 in.; petiole '1-.35 in. Peduncles several together, 
unequal in length, longer than the petioles, axillary, nmbellately cymose, 
many-flowered ; pedicels longer than the calyx. Oalyx-trrbe cnpnlar, 
narrowed to the base, the limb truncate, sometimes obscurely 4-toothed. 
Pmi t  globular, crowned by the small calyx-limb, -25 in. in diam. 

Only two of the numerous varieties of this species occur in OW 

region. These are as follom :- 
VAR. 1. typic~. Leavea usually nuder 3 in. long, dull, tinged with 

yellow when dry, acute or obtuse. M. edule, Roxb. Fl. Ind. 11, 260 ; 
DC. Prodr. 111, 6 ;  Wall. Cat. 4107; Dalz. & Qibs. Bomb. F1. 93; 
K n n ,  For. FI. I ,  512. df. edule, VAB. a, Thwaites Enum. 111. df. un~bel- 
latum, B u m .  F1. Zeyl. t. 31. M. tinctorium, Koen. ex W. & A. Prodr. 
819 ; Wight Ill. t. 31. M. globiferum, Wall. Cat. 4108. M. pyrifoli~rnt, 
Nand. in Ann. Sc. Nat. Ser. 3, XVIII,  277. 
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S ~ N ~ A P O B E  ; Ridley M84, 6054. MALACCA ; arifith (Kew Distrib.) 
2327; Maingay (K.D.) 812; Deny 1028. KEDAH; Ridley 2627, 
CzrrtC 2627. DISTRIB. India, Ceylon. 

VAR. 2. ovata, C. B. Clarke in Hook. fil. F1. Br. Iud. 11,563. Leaves 
large, often 44 .5  in. long, acute or aouminate a t  the apex, the baee 
ron~ided or cuneate, shining when dry ; fruit blaok when ripe and some- 
what succulent. M. ovattcm, Sm. ex Kurz, For. F1. I, 512. M. eduk, 
VAR. y, Tllwaites Ennm. 110. M. rcmbel2atunl, Hb. Eeyne in Wall. Cat, 
4109. M. tinctoritrm, VAR. p, W. & A. Prodr. 319. M. pvashtbrn,, Nand. 
in Ann. Sc. Nat. Ser. 3, XVIII, 275. M. grande, Wall. Cat. 4103, 
partly. M. lrrcidum and 111. pyiifolizcm, Presl. Epim. Bot. 209, 210. 

ANDAMAN ISLANDS; not common. NABCONDAX and QREAT Coco 
ISLANDS ; Pvain. PPRAK ; King's Collector 4175 ; Bcortechir~i 91.7. 
PENANQ ; Curtis 723. S~NQAPORE ; Ridley 6532. DISTRIB. India, Malapan 
Archipelago. 

M. amabile, Bodd. raa, malacceneis, Clarke in F1. Br. Ind. 11, 656. Thia ie 
founded by its author on the very imperfeot meterial afforded by Maingay'e 
npecimene (Kew Dietrib. 810). 

M. Zaaiflorum, Wall. Cat. ; nee note under M, oleaejolium, Blnme. 





iNDEX SLIP. 
BOTANY. hl . 

KING,  S I R  Geono~.--hlt~terinls for a Flora of tlie Malayan Penin~ula. 
No. 11. Journ. As. Soc. Ilengrrl, LXIX, Pt .  ii, 1900, pp. 1-18 and 
44-87. 

Melastornacese, new, from Malayan Peni11sula:- 
hlelastomn malabathricum var. perakelrsis (nov.) (p. 7 ), 0.1-ysporn 

stellulnta ( p .  91, 0. acutungula (p. 9), 0. Curtisii (p. 9), Allonior- 
pAia exigna var. nliiror (nor.) (p. l l ) ,  A. SVrayi (p. l l ) ,  A. nlata 
(p. 12), Ochthocharis deczcmbens (p. 15), Anerincleistus macrniithr[s 
(p. 15), A. Scortechinii (p. 16), A .  fEoribundus (p. 17), A .  euble- 
2ndottrs (p. 17), A. glomeratus (p. 18),  Phyllagathis tuberctilntn 
(p. a), P .  8rorterhinii (p. 45), P. kispida (p. 46), Dissoch~lo  
ctraorlraln (p. 55) ,  D. Scortechinii ( p .  55), Anplectrum lepidoto- 
setosum (p. 56), A.  aiiomalu~n (p. 58), Medinilla scaiuleirs (p. 60) ,  
31. hete~nrithera (p. 61) nnd vnr. nov. latifolia (p. 61), Y. aenristtc 
(p. 61), hi. Scortechiirii (p.  62), M. Clarlrei ( p. 63), 3i. perrrkensis 
(p. G4), Pterrindsn Gr i f l t l~ i i  (p. 70), Meillecylon epiyh!yt iczin~ 

( p .  74,), .If. fr~cticosrri~r (p. 74), M. Iiur~stleri (p. 76), iV: Hullettii 
(p. 76), 111. 11~teropleu1-urn var. olir.acea (nov.) (p. 78), 
Jf, cittrt'eiim (p .  82), M.  alrdtinianicum (p. 85), n. spp. 

[See also Stnpf R I I ~  King, on sepnrate slip.] 
Ynlayan Pellinsnla, new species of Melastomacese. 

BOTANY. M. 
STAPF, 0. nnd KING, SIR GEORQR.-&lnterinls for a Flora of the hfalaynt~ 

Peninsula. No. 11. Journ. As. Soc. Benpl ,  LXIX, Pt. ii, 1900, pp. 
18-4 k. 

Melnstomacese, new, from Malayan Pe~~insn la  :- 

Sot~el i la  epilobioides ( p. 22 ), 9. cnlainiiztl~~folia (p. 23), S. lryssnpi- 
folirc (p.  23), S. erectn, vnr, jleruosn (nov.) p. 24 and o m .  r1;scolor 
(nov.) p. 24, S. tennifolia, var. hirsuta (nov.) (p .  25 \ ,  
,5'. juccidn (p.  25), S. andamanensis (p. 26), S. poprclij;rlia 
( p .  26), S. pallida (p. 27), S.  rqidis (p. 27), 8. mollis (p. 28), 
S.  nlbijora (p. 28), 9. lnsiairtha (p. 20), 5. str$luticostr (p. 29), 
9. e l l i ~ t i c a  (p. 30), S.  surcrtlerita (p. 30), S. repens ( p  30), 
S.  m~cscicola (p. 31), S. saxosa (p. 31), 8. co~igertn (p. 32), 
S.  CycZuminella (p. 33) arid vnr. cnnescens (nov ) p. 33,s  illtegrifolin, 
var. acu~ninntissinta ( ~ o v . )  p. 35, S. brnctznfn (p. 551, S ,  cnpitntn 
(p. 35), S. caesin (p. 36), 5. Nidrrllrrin (p. 37),  S.  lwnrltynlltl~rg 
(p. 37), S. microctr?pa (p. 38), 19. co~tltlnlu (p. 39), S.  nznci~ophyllcc 
(p. 39) and vnr. lozipilosn (nov.) (p. 40), 8. globr(/lo~.n (p. 42), 
5. elntostemoides (p. 42), 9. birolor ( p .  43 ), S.  Cnlyrrtln i p. P3), 
n. epp. 

[See also King, sepa1.rlt.e slip.] 
Mnlnyan Peninsula, new species of hIelnstomnrece. 
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Mr. G. C. Dudgeon, F.E.S., having recontly pnblisl~ed in the 
Proceedings of the Asiatic Society of Bengnl, p. 111 (1899), R paper 
entitled " Mammalia not hitherto recorded from the Darjeeling 
Distleict and Sikhim," I veutnre to lay my experience gained by having 
collected largely during a period of nearly twenty years in that region 
before the members of the Society, as regards the animals referred to 
by Mr. Dudgeon. 

U r w  malayanus, Raffles. With regard to this nnimnl in the year 
1883 I wrote to " The Field" under the nom-de-plume of '$ Palteney " 
R note entitled " Bern Sl~ooting in Darjeeling " :-" Jerdon, in his 
' Mammalia of India'-and I see Mr. Sterndtrle follows him-has only 
one species of blaok bear fonnd on the Himalayas (Usus  tibetanus)." 
Now I know two distiuct kinds, U. tibetaiarcs and a smaller species. 
U, tibetanus seldom climbs trees, bat  the smalle~. species always does. 

Hr. W. T. Blanford in ' The Fauna of Britieh India-Mtammalia,' p. 197, 
n. 09, ume the name U. torqctatue, Wagner, for thie epeoiee in preference to 
U. thibetanus, Cnvier, tlie older name, for tho reanon that thie bear ie not fonnd in 
Tibet itself, and in therefom mieleading. [Ed.]  

J. rr. 12 
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It is  entirely n very glossy black, with the exception of a very narrow 
wlrite mark on tho chest, sending up a branch on each side in  front 
of tlie ~lioulder ; the nose is  buff-coloured or white. I hare  slrot mnny of 
Loth species, and have now in my possession skins of hoth. Most of 
tlre village19 about tlre hills could lrnre told Mr. Sterndale thnt  there 
were two kinds of benrs, one called ' bliooe blrnloo,' or  ground benr, 
and nnother ' P O O ~  Llinloo,' or tree bear. I linvo almays fouiid the bhooo 
Lhaloo 01. gt ouud bear ( U~slis tiletniitts) re1.y mucl~ more numerous 
tllnn the rook bhaloo or tree bear." I n  tlie sanie note I rnentioncd that  
on the 231.d of October, 1883, a friend, ~r iy  Lrotl~er nnd mjself went 
to Bircli Hill Perk nbout 9 P ar. one mo>nliglit uiglit, nnd we saw three 
bears in a small oak eating tlie R C J ~ I ~ ~  ; nn 1 on the following n ig l~ t  
counted no less than five in a single tree, all of tliem were rook 
bhaloos. Theee nurnbers are unusnnl, as n rule not more tlran a conple 
of bears are seen in one tree. i lnny remark tha t  I Iiave since found 
tlint 77. tihefnilri~ ill the Dn~jeeling Di s l~ ic t  does climb trecs, ns I hnvo 
s l ~ o t  them in onks mlten tho ncorns nre ~ i p c  in October. Also that tlro 
fimaller species, U. nntnlnyuiitrs, principally affects oaks a r ~ d  clrestnuts, 
in wliicli tliey form rode llests by brenkirrg off the smnller branches aud 
piling them into a hcnp nmongst tlle lnrgcr brnliclles ; nuci tllnt the 
oxamplos of U. ~ilalayn~trrs I have bliot were of the r~ormnl form des- 
cribed by Mr. Blnuford in which the  crescentic white pntc11 on tlie 
chest does not have the apex proloriged illto a wllito streak 011 the 
nbdomen. The claws are sllort. 'l'l~e hillrnen d r e ~ d  tlie rook bhnloo 
very muclr more t h ~ n  the larger species, an3 t l iej  nll ngree tllnt if 
disturbed it nttackj nt oncc. 

Atherrrrn vailcrrti.a, Linnseus I hnro hnd tlre Asiatic I31usl1-tniled 
Porcupine from below Cling, from Ilear the Rurnam liver, n~ rd  from 
tlte Rolitnk Vnlley-all in Siklrim. 0 1 1 e  of my collectors bl-ongl~t 1110 
n fine specimen of the species from Lcgo~id So~idukplio on tile Nepnlesc 
frontier, ovcr 11,000 feet olevntiorr. 

Nr7llollrre [ i t s  Lt~bnliirn, Hodgson. I hnrc ~ l r o t  i l ~ e  I l i ~ n n l n ~ n n  
Qont-antelope or Serotv on some rocky steep I~il ls  close to Sn~~dnkp l ro  
a t  nboot 11,000 fect elerntion, have seen tllcln shot a t  Scncllnl nt nbout 
8,000 feet, hare  ngnin got t l ~ e ~ r i  oa  Rollre rocky st?ep gi~ourid below 
Soom nnd Singtom nt nl~oot 4,000 fevt, n~rd  ngniu on some very rocky 
ground on the Sikl~irn side oE tlre Rumnm river a t  nbout tlie snme 
elevntion. 

Uemae gornl, Hardwioke. I lrave shot the Golsrcl near l'l~ilot and 
near Tongloo, nt about 12,000 feet elevation, ngniu on tlie laudslip 
between Soom and Singtom, and numbers are to be found on some 
cery rocky and precipitous ground on the banks of the Rumam River. 
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111.-On n neza method nf trentiug the 2woperlies oj tlte circle and 
ana2ogolis nmtters.-By PROMOTHONATE DUTT, N.A., B.L. conl- 
n&lriaioaled by the hTalziraE History Secyetary. 

[Received 18th Mar011 ; Read 4th April, 1900.1 

According to Euclid the circle is defined as a plane figure, wliiclt is 
such that the length of any stixigl~t line drawn from a certnin point 
within the circle to the boundary is constaut. 

A circle may also be defined as the locus of 8 poiut whish moves so 
that tlie ratio of its distances from two fixed points is constant. This 
proposition has been proved ns prop. 4 of the Theorems and Ernmples 
on Bk. V I  in Hall and Stevens's edition of Enclid, page 361. T1ie1.o the 
proposition has been given in tho following words : Given tlie base of 
s triangle. and tho rntio of the other two sides, to find the locus of t l ~ e  
vertex." The proof shows that the locus is a circle. I propose to take 
this property of tlie circle as my starting point, and to dednco other 
properties from it. I shall first of nll proceed to show how the c o n t r ~  
of the circle can be found from the definition adopted. 
Let A ,  B be two given points, and PDE Fig. 1. 

be the circle, so that whatever the position 
of P, the ratio of A P  to BP is constant. 

A P  AD 
Then -=- 

BP BD 
.'. L A P D =  L BPD (prop. 3, Euc. Bk. E 

VI). 
AP AE 

Also - =- 
BP B E  

:. L BPE = L QPE (prop. A. Euc. Bk. VI). 
:. L E P D  is a right angle. 
Take CJ as the middle point of DE. 

By a well-known rider (Ex. 2, on plop. 32, Bk. I, Hall and Stovens 
Bsge 100). 
We have UP = CD = CE. 
:. 0 is the centre of the circle. 

According to the definition adopted, it will be fomd thr~t AB is 
divided harmonically nt D and E (Hall and Stevens's Geometry, 
Example I, Bk. VI, page 360). It will appear from Exnmple 111, that 
the straight line through B drawn a t  right-angles to the diameter DE 
is the polar of A with respect to the okele. Example 11 ehowo that if 
0 be the middle point of AB, OD.OE= OBs. Ernmple I a t  page 233 
(Hall and Stevens) shews thnt the rectangle AC, BCJ is equal to the 
square on the radius. - 
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Let ns write the property in the form rl=nwz, whero rl=AP, 
rs= BP. Dcscribe two circles with the fixed points as centres, and 
radii equal to a, b  so that a=nlb, then the equation of the circle can be 
reduced to the form r, - a = m (rs- b), which means geometrically that 
the distance of any point on tile circle r, =mrz  from the circnmferences 
of the circles described with the fixed points as centres are in the fixed 
ratio nl. (1). 

The form rl-a=nt ( v p - b )  shows t l ~ a t  the circle passes through 
the intersections of r, = a, and 3 = b, and i t  is evident, therefore, that 
the three circles v, = a, r8 = b, and r, = ntrs mill co-intersect if a = nz b. 

The proposition may be enunciated geometrically as follows :- 
Let circles be described with the fixed points IU centres, so that 

their radii are in the ratio nt. The circle which represents the locus 
r, =nwz passes through the intersections of these circles. (2). 

If P T  be the tangout at  P we Fig. 2. 
dr 1 

cos APT ds 
have - - 

cos BPZ' - d,., - 
de 

Tl~is  propel-ty cnn also bo deduccd 
calculus. CP is the normal a t  P. 

sin CPA cos APT :. we haye - = - 
sin CPB cos BPT 

s in  OPA OA 

without tho use of the differcnt,isl 

sin CPd s i n Y C ~  AP But - -- = - 
sin CPB-sin CPB CU ' 

Cd But from similar triangles \ve can prove l l l ~ t  -- 
CB- 

firs (vide the 

figme of prop. 3, Ball and Stevens, page 361). 

, cosAPT- - - nl. 
' cos BPT (3). 

Let N, N' bo the feet of the perpcndicnlars from T o n  d P  and BP. 
Then P N - P T  cos APT, P N r = P T  cos BPT. 

:. P N =  na. PN'. 
Also AP=m. BP. 

:. AN=m. BN'. 
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But the circle described on A T  as dinmeter cuts A P  a t  N and tllnt 
on BT cuts BP a t  K'. 

Tlie propoeition mny be enunciated geomet~ically thus :- 
If tho tnngent ~t auy point P to a circle meets the line joining the 

fixed points A,  B in I' and on A?', BT are described circles cuttiug 
AP, BP in XI N' respectively, then the ratio of ,4N to BN' is the same 
as that of AP to BP. (4). 

~. 
As an alternative and purely geomet~icnl proof of prop. (4) tllo 

following is given." 
Join NN' nnd PD.  
We ]lave L O P B = L C P D - L B Z ' D = L C D P - L B P D - L P I I D .  
:. L.4TN being tho complemerit of L PAD is oqunl to L BPT, 

the complement of L CPB. 
But P, N, TI  N' lie 011 a ch-clo. 
:. L NIPT= L TNN'. 
:. L A T N  =LTNN'.  
:. AB is pnrnllel to NN'. 

AN AP  .'. - -- 
BN'- BP' Fig. 3. 

Let the circle described on AB ns 
diameter cut the given circle in P .  
Then if 0 be the middle point of AB, 
me have OD.OE= 0 8 =  OPB. 

But OD.OE= C@ - ODa A 
= cog- CP4. 

:. C@=CPa+oPs.  
By Enclid I, 48, LOPC is a right- 

angle. 
Therefore, OP is the tnngont a t  P to the given circle, and i t  is the 

normal to the circle described on AB as dinmetel.. Therefore, tho 
circle described on the line joining the fixed points as dialmeter cuts 
the given circle at right angles. ( 5 ) .  

Also ns proved before, Phr=ln. P N f .  
:. ON'= m. ON ns PNON' is rt rectangle. 
Therefore, if the circle desc~.i.ibed ou the line joining the fisod points 

cuts tho given circle nt P, and 0 be tho point, \vliero t l ~ c  tangent a t  P 
meets AB, then I110 distnncev of AP, BP from O nre in their illverse 
ratio. (6). 

For tbie proof I am iudebted to my ncpllew, Bubo BouodebiLnri Dntt  of tho 
Sanakrit Collego, who hoe given me m u c l ~  asuiatnuco iu the compoeition of thie 
paper. P.D. 
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Tbe properly follows also from the conside~.~tion of the equality 
of the areas of tlie triangles APO and BPO. 

Let AP cut the circle again in P', then Fig, 4. 

AP AP' -- 
U P -  lil" 
AP BP = - 

" AP' BP' 
AP BP A 

or -= B P  rllere U Q  = 
PP' BPI - BP= P'Q 

BP. 
:. P a  is 11  AB. (7). a R 

Let PB produced meet the circle ill  12 
A P  AR 

then -= - 
P B  B1Z 
A P  BP 

". AIL= B1Z 
:. L P A B = L B A H .  ( 8 ) .  

Similarly i t  can be shewn that if P'B meet the circle again it1 R' 
then 

LP'AB= LBAB'. 
:. A ,  R', R lie on the enme straight line. (9) .  

Again, in the two triaugles APB, AR'B we have LP.4 B = LR'AB 
also L A P B = w -  L PIPR=n-  LPIR'R= L AR'B, and &Ire slido AB is 
common 

:. we have BP=BR', A P =  AR'. 
Similarly we can show that BP' = B R and A P' = A 8. (10). 
Also BQ = BP. 
:. BP'S- BR'P= P'R' . P'Q. (11). 
Since BP= BQ= BR' me cnn sliow that tho atlglu QPR' is n riglit- 

angle. (12). 
1E R'Q' be drawn part~llel to An, similnrly L Q(2'R' is n right-angle, 

and as PQ, R'Q' rre each parallel to d B ,  QPR'Q' is a rectnngle. (13). 
And i t  is evident thnt P,  Q, Q', R' lie on a circle, the centre of 

wLic11 is B. (14). 
The results of propositions (7)  to (14) may be summed np aa 

follows :- 
If a straight line be'dramn tllrough the fixed point A, cutting the 

circle in P and P' aud PB, P'B meet the circle again in  R and R', 
and Pa nnd R'Q are drawn parnllel to AD, then A ,  R', R lie on ono 
straight line. A circle wit11 centre B passes through P, Q, Q', R'. A Il 
bisects the angle P'AR' and P, li' and I", II are respectively symrnc- 
trical with respect to AB. 
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Now, let na_ consider the properties of the system oE  circle^, 
obtnined with the same fired points A, B, by varying the ratio of AI' 

O A  
to BP. We l~ave -=ma. 

CB 

1 Now, A B  is constnnt :. CB a - 1,~s - 1' (15). 
If m = l ,  UB= w ,  and this xuust be so ns in this case, the locua 

reduces iteelE to a straight line, which nlny be taken as the c u e  of n 
circle with an illfinite mdius. 

It will appeal. from (5) tlrnt all tlte circleo of ths system are 
intersected orthogonally by the circle described on AB as dinmetcl-. 

If r be the radius of tho circle, 1.2 = 0.4 x CB = 1ii9 x - (,I:! 

This shows t,llat the rndins remains the enme if a be chniiged 
1 

into --. 
nt 

Geometricnlly this menns that if we doscribc n circlo mnking 
BP= m . AP, t.he radius will be the same, but the centre will be OII  t l ~ e  
ot.lier side, arid t l~is  nlso nppeara from the consideration of ~ymmetry. 

The relation rl=mr2 lwduces to r = ma where a is fired, and 1. nnd I I ~  

T 
vn1.y. Writing tlie relntion i a  the form -=a, we arrive a t  nnotller 

m 
result, which may be enuncinted ns follows :- 

If two circles be described, one on tile line joining tile fixed poi~lts 
AR dian~eter*, and the otl~er with centtw B and rndius e q u ~ l  to a ; then 
if any of the systein of circles drawn with the enmo fixed points A,  B 
and having tile relntion r, = IIW, cut tlie circle described round B as 
centre in P, and tho s t ~ x i g l ~ t  line AB in D, nnd DE be dl-awn perpen- 
dicular to AB, meeting tile circle described on AB as dinmeter in B, 
then the lengt,h of A P  varies a9 the square oE the co-tangent of the 
nngle DAB. 
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AD 
We Lare .4P= B P x  - Fig. 6. 

U D  

= BP cots D.4E 
= t r  coi? DAB. 

Tl~erefore, the positio~i of the point 
P is k l ion~l  if tlic magnitude of the 
angle BAB is given. 

Also for any point on the cil.clo doscribed ~.onnd B wit11 a fixcd 
mdius A P  tnns BAE is constant and equnl to the mclius. (17). 

AP 
Now, if AP,  BP vary but the ratio - rernnins constnnt,, the rntio 

131' 

9 ,viIl rennin constant, aod also the angle B.13. 
BD 

Tllerefore, if A be fixed nnd any point B is takoll in AB, tii~d D 

tnlien such tliat is  constant, the locus of the point wllere the  per- 
BD 

pcndiculnr nt D meets the circle described on AB R R  diameter is  n fixed 
strnigl~t  line throngh A. (18). 

The preceding propositions mill, I hope, sliow tlle utility of tlie 
metl~od. Nany other properties mny be si~nilarly deduced, and tllis 
paper is put form-nrd in  the  hope that  i t  will lead to Mie deduotion 
of otlicr inlportrt~lt and useful results by others. 

I beg to add tllnt the properties alluded to before, may, I think, be 
ntilised i l l  some physical experiments in whicli two motions nre p~.oduced 
~imul tnneou~ly  nt two different plnces, but ns I hare  not the opportunity 
or nLiIity to carry them oat  myself, I o l~ly  beg to give a, brief outline 
of the method in the  hope tliat others will be able to work i t  out. 

Eqerinoerlta2 nzeasurement of the relocity of sound from obsel.vations 
it* a railtoay tvai?r.--If  n rniliray train travels nt a constant speed, and 

sound be produced a t  n distn~lce a t  the snme moment, when Che 
tr,ain leaves t l ~ e  station, t l ~ e  sour~d nil1 be heard in the train a t  only 
two poiuts in tlie line of motion, formed by its intersection with the 
circle with the source of sonnd and t l ~ e  station as  the fixed points. 
From the observntions the ratio oE the yelocity of sound to tha t  of 
the rnilwng train can be calcnlnted, as  sl~ewn below. The followiog 
proof applies to the case in which the  lino of motiou is  a t  right-angles 
to tlie line joining the railway Sttition to the source of sound. 

Let  B be the station and A the 60RrCe of sonnd in the figure in 
Ex. 3, Hall  and Sterens page 361, and let H a n d  K be the poirits when, 
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the sound from A is heard. Then, from the observation of the time since 
leaving the station, an observer can find the dietance BH, if the speed of 
the railway train be known. AB can be found by direct meaanrement, 
and thence AH. The ratio of AH to BH gives that of the velocity of 
the sound to that of the twin. 

IV.-Nofe on a iitethod of detecting free Phosphmus.-By P. MUKERJI, 
B.Sc., Professor of Ohemistry, Preridency Oollrge, Cabrrtta. Oom- 
municnted by the Natural History Secretary. 

[Reoeived 12th liaroh ; Read 4th April, 1900.1 

The following statement is made in Roscoe's Treatise on Chemistry 
and in Watts' Dictionary of Chemistry : Phosphorus does not directly 
combine with Hydrogen. 

Tlle principle employed for the detection of free Phosphorus in the 
present note is the phosphorescence of the vaponr of Phosphorus diluted 
with Hydrogen gas. 

The following is the apparatus employed : A three-necked Woulffe's 
bottle ; to the middle neck of which there is attached by a cork a tube 
about eleven inches long a ~ l d  of half an inch diameter, the upper end of 
the tube being closed with a cork. To another neck a safety fnnnel with 
a long tube is attached, and in the third neck a short jet is inserted. The 
tube of the aafety funnel dips iuto the liquid in the bottle ; the middle 
tube snd the jet enter the botlle only for a short distance. The tube 
attached to the lniddle neck is somewhat loouely fitted so that traoes of 
air may enter the b~ t t l e .  The jet and the fnnnel are fitted tightly. 
The capacity of the bottle may be a litre or lese. 

For the above-mentioned appal-atns a simpler one 11- been substi- 
tuted i r ~  scveral experiments ; namely, a small flssk of about 1% C.C. 

capacity, and fitted with a fnnnel with a stopcock and also with a jet. 
The method of carrying out the test, and the appearance :-Zinc and 

dilute Sulphuric mid are introduced into the bottle, and the ges issuing 
from the jet is observed. If in a dark room, there is no glow pemived, 
then tile materials employed are free from uncombined Phosphorn~. 
When the bottle is so hot through the chemical action between the zinc 
and acid that it can scarcely be touched, i.e., when the temperature 
of the liquid is about 60' to 70' C., and that of the gas in the npper part 
of the bottle is 45" t,o 50' C., the cork is removed from the top of the 
t d e  attached to the middle neck and the substance suspected to bo 

J. 11. 13 
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Phosphorus or to contain this ill a free state is introduced through 
the tube into the bottle, and then t l ~ e  cork is  quickly inserted. If an  
organic mixture suspected to contain free Phofiphorus has to be intro- 
duced, i t  mny be poured in through tlie tl~istle funnel, or better still 
through the neck to wl~ich the jet is  at tached; the jet is qnickly put  
back into the neck after introduction of the mixturr. So011 after the 
introduction of Phosphorus (free) the gas issuing from the jet is found 
to glom in n dark room, a sheaf of light emanating from the jet. The 
liquid inside tlle bottle glows, auct lurn i~~ous  flashes are also seen ~iom 
and then. If now the cork a t  tile top of the middle tube be removed, 
the light will sink down through the jet, and the gas escaping a t  the top 
of the middle tube will glow. On replacing the cork the glow will re- 
appear a t  the jet. By alternately removing and replacisg tllis cork, the 
glom may be made to move downzoalds and tcpwarde t l~rough the jet at 
the option of the operator. [If Ihe second form of apparatus is used, it 
is only necessary to take off and replace the stopcock below the fuunel, 
aud the glow mill nppenr al ternately. i~~ cl~e fuunel and a t  the jet.] 

Fresli quantities of diluto Sulplluric acid and Platinic chloride may 
be iutroduced if t l ~ e  glow shews sign of ceasing. 

Delicacy of the  test :-In one experiment, 7 mgrs. of Pliosphorus 
were cut into two lnrger and two smnller pieces ; nnd one of the smaller 
pieces (about 1.5 mgr.) was introduced into t l ~ e  s e c o ~ ~ d  form of ap- 
pnratus ; the appearance noted above r n s  observed. After about half an 
hour t l ~ e  z i ~ ~ c  mas wnshed two or tllrce t i r n ~ ~  and kept in the flask under 
wnteia. About twenty-four hours lalcr this zinc without any further 
addition of Pliosphorus again sl~ewed the glow a t  the jet and in tile 
funnel. 

I n  another experiment the first form of apparatus was employed, 
the capacity of t l ~ e  bottle beiug n little over a litre. 112 grammes of 
zinc, 250 C.C. of acid and water, and 30 C.C. of Inilk mere introdnced 
into tlie bottle; next 2 mgr. of Phospl~orns mere introduced. The jet, 
the middle tube, rind the bottle all glowed ill the \ r t~y  described above. 
It may be here stated that  Freset~ius's limit for Mitficherlich's test is  
1.5 mgr. of Phosphorus ill 150 grammefi of mixture ; the fiecoud experi- 
ment s h o w  that the present metl~od is at least as delicate as  Mitscher- 
lich's. 

Renta~ks on the process :-The use of nascent Hydrogen as a reagent 
for the detection of Phospl~orus is not new. Valentine nlentions i t  in 
his Qualitative Analysis ; but -Ibis metl~od is not the same ns t l ~ c  l)~.esent 
method. He observes the green core of tlie l~ydrogen jet after ignition, 
and he does not use a dark room. Moreover,  hi^ apparatus is Sfnrsh's 
Appnmtu~.  Hie test is not n test of free P l ~ o s l > l ~ o r u ~  only but indicates 
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indifferently either Pl~ospl~orns, phoaphide, pbosphite or hypophosphite, 
since any one of these substances will give a j n ~ n e  with a green core 
on treatment with nasceut Iiydrogen, i.e., with zino nnd dilute Sulplluric 
ncid. It need hnrdly be stated thnt the method desclibed in this paper 
is not the Blondlot-Dussard Method, since the Hydrogen jet i~ not 
ignited, and the appearance observed is not the green core of the 
h m e  of burnirzg 1Iydrogen. The phenomenn observed iu the present 
niethod are very similar to those described by Crookes in page 489 
of hia Select iCietlrods, 'I'hird Hditiou. Crookes, however, uses a some- 
what complicated distilling and condensing apparatuu, and employs a 
lamp for distilling the Phosphorus: the lamp again necessitates the 
nee of materials for preventing its light from hindering the observation 
of the glow. Moreover, in liis method, the glow is not u~tder control. 
The appamtus described above is simple; no larnp is required for 
heating, and consequently no precaution is necessary, as to tho reflected 
light of the lamp being mistaken for the glow of Phosphorus. Again, 
the operator o m  by nsi~ig the present method mnke the glow move up 
and down as often as he likes and with great ease. Finally, there is no 
risk of explosion, since hydrogen continues to be evolved even when ~ i r  is 
sucked in through the jet (by opening the top of the middle tube) ; air 
cannot rush in to any large extent. Lastly, Phosphorus can not only 
be detected by this ~uethod, but i t  can also be estimated qnantitively 
by passing the vnpour thus evolred into silver nitrate solubion. 

After determining the exact rnethod in whicli the present test is to 
be carried out, the ir~fluence oE a good many substances upon the glow 
described ~ b o v e  wau tried ; and by comparing the results obtained with 
those stated ia  connec~ion with hlitscherlich's method by Crookes and 
others it appears t l ~ a t  the present method is erhperior to Mitscherlich's. 
This will be see11 from what will be stated presently. I t  may be first 
of all noted that common bnzaar zinc wns used ; the zino cont~ined some 
Phosphorus in the combined state (and also some Arsenic). Hence in 
contact with dilute Sulphuric acid the zinc evolved a jet of hydrogen, 
which burnt with a grcen core on ignition, but whicli gave no glow 
without introduction of free Phouphorus. It follows that for t l ~ e  
detection of Phospl~orus, i t  is not necessary to use pore zinc. I t  runy be 
suggested that steam could be substituted for nascent By(11-ogen in the 
second form of appnmtus desclibed nbove. The objection to steam is 
that the glow is not as controlnble as i t  is with nascent Hydrogen; 
moreover there is the risk of explosion after suction O F  air through 
the jot by removing the lamp from below the flask and then re-heati~,~. 
The risk of explosion will be distinctly grenter in presence of mustard 
oil, phosphoretted hydrogen, &c., and in presence of Iodine, S ~ l p h u r ~ t t e d  
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Hydrogen, Ether, &. ; nascent Hydrogen haa also n decisive superiority 
as will appear later on. Theu again on boiling Phosphorus in a complex 
aqueous mixture (when the temperature must be lligher than 100' C.) 
some portion of the element may get oxidised by water if by nothing 
else and cannot then be vaporised. 

As already stated some of the substances in presence of which 
Phosphorus was detected by this method were sucl~ as are known to 
interfere with the glow in the older methods. Milk, boiled rice, flour, 
silica, thong11 not included in this category were thus tried; the glow 
was well observed both at  the jet and at  the top of the middle tube after 
addition of Phosphorus. Sodium or potassium hypophosphite solntion 
freshly prepared and filtered from particles of Phosphorus gave no glow, 
though phosphoretted hydrogen waa apparently evolved as the gaa a t  
the jet burnt with a green core upon ignition : the glow appeared soon 
after introduction of a minute pieco of Phospllorus. Pliosphoretted 
hydrogen therefore does not interfere with the glow in this method. 
Sodium phosphite also gave no glow though it evolved phosphoretted 
hydrogen. Nitrous fumes are said to stop the glow of phosphorus, but 
i t  was f o ~ d  that in this method nitrate or nitrate mixed with chloride 
did not prevent the glow. Mustard oil was tried : i t  did not iuterfere 
with the glow; the jet became blocked by a whitish oily deposit after 
some time, but there was the nsual glow in the funnel (of the second form 
of rtpparatus). The gas did not take fire and there was no explosion. 
Sulphuretted hydrogen aud also Iodine are stated to interfere wit11 or 
stop the glow of Phosphorus. In  the present method tile result 
obt~ined in presence of either of t,hese substances may be regarded as 
satisfactory. Iu  one experiment 10 C.C. of a saturated solutiou of Iodine 
in potassium Iodide were introduced in three portions; the glow wns 
see11 as nsual, and the issuing gas did not colour starc11 paper to any 
appreciable degree. I n  another experiment about four-and-a-half 
grammes of powdered ferrous suiphide wore introduced in two portions, 
and about 3 mgr. of Phosphorus were used. The glow was observed 
a t  the jet and in the funnel : next the jet was changed and the new jet 
also gave the glow. Ether, alcohol, and oil of turpentine were also 
tricd. Oil of turpentine stopped the glow altogether; but i t  was found 
that so far as t>e present method is concerned, the failure muy be 
easily remedied. A piece of Phosphorus, about 2 mgr., was introduced 
into boiled rice ; oil of turpentine, 2.5 c.c., was next ~ d d e d  and the11 u 
little water, and the mixture shaken. Now tho turpe~itiue was removed 
by decantation after adding some water ; the mixture was next quickly 
washed (by dewta t ion)  with Alcohol and finally with water. The 
mixturc probably still contained traces of turpentille oil ; bnt on intro- 
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duction into the hydrogen-evolving bottle, the glow was seen as usual. 
Next 5 C.C. of dcohol were introduced into the bottle, the glow continued 
a t  the jet, and wm a1~0 observed nt the middle tube, though i t  was a 
little l e ~ s  bright. As regards either i t  is as ~rejndicial to the glow as 
oil of tur~pentine :. but there is this dif£erence that the glow'appesr~ 
i?fter a time on introductio~l of a fresh piece of Phosphorus. 

I t  may be Btated llere that after tlle experiment is wer,  the bottle 
or flask used for the experimerrt should be filled with water before 
opening i t  in ~ i r .  

It will be seen from what 11eu been stated above that the preeent 
metl~od will greatly Facilitate the detection of Phosphorus in food and 
in cases of poisonit~g. The ~ppnratus described is simple ; and Zinc and 
Sulphuric acid can be procured in any town. The glow is seen on a 
magnified s a l e  ; and there is no possibility of its being mistaken, a p e -  
cially as no lnmp is required. Moreover, many substances that hinder 
the glow OF Phosphorus in the older methoda do not affect the glow as 
observed by tho present method. 

I have lastly to state that my assistant, Heridas Saha, MA, has 
helped me considembly i n  earl-ying out tliese experiments. 

V.-Note on the occurrence of Rhodospiza obsoleta (Licht.) in  tha Tochi 
Valley.-By CAPT. H. J. WALTON, 1.M.S: 

[Beoeived 18th May; Itend 6th June, 1900.1 

Lieut. S. R. Douglas, I.M.S., has very kindly been collecting birds 
for me in the Tochi Valley for some months. Amongst some that I 
recently received from hiro, from Datta Khel, are two specimens of 

I Rhodonpiza obsoleta (Licht.). 
Mr. Oates, in vol. ii, " Fmna of Britisll India, Birds," p. 223, 

mentions t l~is  Desert Rose-Finch a~ n species likely to be found in India, 
but I can find no previous record of i t  having been procured within the 
limits of the empire. 

Tl~ere is no doubt about the identificatiou; I have compared the 
birds with tl~ose in tlie Indinn Museum, collected by Stoliczka in 
Turkestrr~~, and Mr. Finn nlso agrees that they are R. obsoleta. A s  my 
tvwo specirnenu nre cavbolised, I rrin not sure of the sexes: the one that 
I take to be the male is a lnrger bird than the other, and has the lore8 
and R very narrow frontal liue black, the upper tail-cove1.t~ contreat 
with the sandy-brown back in being rather bright rafous, the inner 
secondaries ere rather broadly odged with pale buff. 
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Tlre o t l~er  bird, which I take to bc tlre hen, Irns the  lopes buff, and 
the upper tail-coverts and inner secondaries w~rcolorous with the sandy- 
brom~l Lack. 

Tho first specimen was slrot or1 April 14tl1, 1900. I t s  measnre- 
merits, taken in the flesh, are :- 

Long: tot:  6.4.5 inches. 
a l :  3.3 ,, 

caud: 2.37 ,, 
culm : 0.4 ,, 
tars: 0.625 ,, 

Thc smaller biid wrts shot on April 18t11, 1900, and measures 

Long: tot:  6 1 inchns. 
al : 3.25 ,, 

caud: 2.25 ,, 
culm: 0.43 ,, 
tars : 0.625 ,, 

The colours of the soft parts were not noted. 

V1.-011 the Birds collected and observed in the Sotcthern Shnn States 
of Upper 1jzrrma.-By COL. C .  T .  BINGHAM, F.Z.S., arid H. N. 
THOMPSON, F.Z.S. Oor~rrn~rnicuted by the Nakrral Hislory d e c r e t c ~ r ~ .  

[Reoeived 16th Xay ; Rend 6th June, 1900 1 

The Southern Shan States may roughly be said to be bou~~ded  on 
the uorth by the Northern Shan States whicl~ arc separated from them 
by tlre Ham Tu or Myitgnh river ; on the east by Chinese territory 
and the French possessions on tlre BIkkong river ; on the south-east and 
soutlr by the S i ~ m e s e  Shan Stntee, nnd the semi-indepe~~dant state of 
Karleeni ; and on the west by the  settled districts of Pjinmana, 
K)-auk&, and Meiktiln. 

A Inrge portion oE this territory consists of stretches of plateau land 
a t  elevntions from 2500 to 5000 ft. above the level of the sen, but lom- 
lyillg hot valleys and high ranges of hills with peaks rising to 8000 ft. 
nnd upward :rlso occur. Tile flora and fauna of the States is conse- 
quently very dive1,sified and well-1vort.11 thorough exploration and 
workirlg out. 

During last cold weather (1899-1900) accompnlried by Mr. H. N. 
Thompson, Deputy Corlservator in cl~arge of the forests, 8onthern Shan 
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States, I made a short tour in some of the most western of the Stntes. 
I t  mas on this tour that the greater part of the material on which this 
paper is founded svns collected, but many additions ltave been made by 
bir. Thompson oE birds collected or observed and identified by him 
previons to and after our joint tour. We were fortunate in being able 
to spend a few clays a t  various camps ou Loi-San-Pa, a mountain about 
8000 ft. in elevatiotr* situated in the Mong Kong State. Here the 
birds procnred mere most interesting and I think fairly representative of 
the Avi-fauna of the couritry. 

Altogether somethirig over 350 specimens representing 239 species 
wore obtained during tlre tour or subsequently by Nr. Tho~npson, while 
62 species, specimens of whiclt mere not procured, were seen, noted altd 
identified beyond a doubt. 

In  tho list ml~icl~ follows, one or two of the birds entered under 
already desaribed species, vary more or less in size and colouring from 
their types. These might possibly be separated ns distiuct. I lrave 
liowever while noting tlre points of difference preferred to consider 
them merely local races of well-known species found in the Himalajaa, 
Assnm, other parts O F  Burma, &c. Two species howevel-, one procured 
a t  Kalaw 4300 ft., the other on Loi-San-Pa a t  6000 ft, are in my opinion 
distinctly new. One of these is a pretty little Fly-catcher belonging to 
the genus Cyor~iis, the other a rernnrkable Bulbul allied in hnbits to 
Hypsipetes, but differing structurally and in colour from all specios of 
that genus, and from all known Bulbuls. I have ventured to propose 
(vide Annals and Magazine of Ntrtural History, Lot~don, series vii, vol, v, 
No. 28 (April, 19001, pp. 357-359), a new genus Cerusophila for the 
aberta~tt Bulbul, nnd to name it C. tlionzpsoni after Mr. Thompsort, who 
was the first to slioot a specimen of the bird, recognizing i t  a t  the time 
as probably an nndescribed species. 

The arrangement followed in the subjoined list is thnt adopted in 
the volumes on the Birds, Fauna of Illdin series, by Messrs. Ontes 
and Blanford. An asterisk prefixed to tlre current number in Ihe list 
shows that the specie8 was seen and identified but not procured. 

I have to express my thanks to Major A. Alcock, I.M.S., Superin- 
tendent of tlte Indian Museum, Calcutta, who was good enough to send 
a trained taxidermist to accompany my camp; and to Mr. Frnuk E'inn, 
the Doputy Superintendent of the Museum, who kindly assisted me in 
comparing arrd identifying the birds obtained by me \vitl~ tlro series of 
birds in the collection of the Indian Moseum. 

The aotnal heighte on this monntaill, which has a double cop, are Loi-Sen-Pa 
8002 ft., Loi-Sang the northern rocky peak 8129 ft. above seo-level. (H.H.T.). 
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Family CORVIDB. 

*1 (4). Co~vus MACRORHYNCHUS, Wagler. 
Faun. Brit. hd., Birds, I, p. 17. 
Very common throughout the more wooded portions of these Stabs .  

Destroys and eat8 a large number of wild birds' eggs during the breeding 
season. 

' 2  (8). Coavus INSOLENS, Rnme. 
Faun. Brit. Ind., Bird*, I, p. 21. 
Common, but only ill the villages and towns, not in the forest. 

'3 (10). PICA RUSTICA, Linn. 
Faul,. Brit. Ind., Birds, I, p. 24. 
Only once met with a t  Mong L6ng (3000 ft.) in t8110 Mbng Kijng 

State (C.T.B.). Common in the Eastern Stntcs of Hopong, Mang PSng, 
Miingnai, &c. I have met i t  close to the banks of the Mekong river, ae 
low down as 1600 ft. Breeds in March and April. (H.N.T. 1. 

4 (12). UROCISSA OCCIPITALIS, Blyth. 
Faun. Brit. Ind., Bi~ds, I, p. 26. 
Common i n  the drier parts of the States. One 01. two of tjhe 

specimens procured had the lower plumage strongly tinged with a was11 
of ochreous-red. 

5 (14). CISSA C H I N ~ S I S ,  Bodd. 
Fatm. Brit. Ind., Bil'd~, I, p. 28. 
Decidedly rare. One specitnen pl-ocured at  Kalaw (4400 ft.). 

6 (18). DENDROCITTA HIMALAYENSIR, Blyth. 
Faun. Brit. Ind., Birds, I, p. 32. 
Common on the plateau in tho north-weat corner of tlte Yatsauk 

Stab, elevation 3600 ft. Has a pleasa~lt metallic call. (H.N.T.). 

7 ( 9 5 ) .  QABRULU~ LEUCOTIS, Hnme. 
Faun. Brit. Ifid., Birds, T, p. 39. 
Very common in t,he States of Yatsank and hlong K6ng. Prefers 

dry oak forest and Lidnircg, and goes about in large parties. (H.N.T.). 
Near Yatsank I procured two out of a counted flock of over 

thirty. (C.T.B.). 
Seems most plentiful ~t elevations of between 2500 and 3.500 ft. 

One specimen was procured on Loi-San-Pa a t  GOO0 ft. 
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+8 (31). PARES ATRICEPS, Holvsf. 
Fatin. Brit. Ind., Birds, T, p. 46. 
Found along the western border of the Stntes. (H.N.T.). 

9 (32). PARDS XINOB, Temm. 
Faun. Brit. Ind., Birds, I, p. 48. 
Procured wherever there were pine trees. Common a t  Kalaw 

4.400 ft , and on Loi-San-Pa up to 6000 It. The green colonr of the nnpe 
extends further down the back than in any Tenwserim specimens. 

10 (41). MACRLOLOPHUS SPILOIOTTR, Blytl~. 
Fuzcrs. Brit. l n d ,  Birds, I, 1). 54. 
Loi-Snu-Pa 6000 ft. nnd upwnrds. Confined to dense evelsgrcen 

forests. 

11 (52). PARADOXORNIS GL'.~Th'l'lCOLLIS, A .  David. 
Ftrttn. Brit. Iiad., Birds, I, p. G2. 
I put up several individueln of this species when beating the 

foresta for barking deor on the plateau in the north-west corner of the 
Patsank State nt an elevation of 3800 f t .  I procured two specimens last 
April on the Solmeen-hlekong matel-shed nt 6000 It. (H.N.T.). 

Family CRATERO~~ODIDL. 

12 (64). DRTONASTES CHINEXSIS, SCOP. 
Faun. Brit. Lrd., Bii.tL, 1, p. 74. 
One specimen on Loi-Snn-Pa 5000 ft. (C.T.U.). Common on tho 

MPnBtanng range on the west Lorclcr of the Yntsank Stntc. Is n very 
noisy bird. (H.N.T.). 

13 (67). DRTOXASTES SANNiO,  S ~ i l l l l .  
Furrn. Brit. Ind., Birds, I, p. 7G. 
Common above 4000 ft. 

14 (70). GARRULAX BELANGER~,  Less. 
Fatm. Brit. Iiatl., Birds, I ,  p. 79. 
Procured along the road n t  mrious plnces. Does not seem to go 

higher than the edge of the JljPlnt plnt,cnu a t  3COl f t .  

15 (72). GARRL'LAX PECTORALIS, Gould, 
Fntcn. Brit. Ind., Birdu, J, p. 80. 
Procured two specimens near Y~tsank  nt 28M ft. Noticed seveml 

J. 11. 14 
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times in the low-lying 11ot valleys in the States. Ono of the specimens 
procured bas the wl~ole lower plumage mashed with ochreous-yellow. 

"16 (73). GARRVLAX B!ONItIGER, Hodgs. 
Fuuia. Brit. Ind., Birds, I, p. 81. 
Noticed on one occasion mixed up in a dock of C?, pecto~.nlis. 

17 (86). TBOCHALOPTEROM MELANOSTICIMA, Bljth. 
Faun. Brit. Iild., Birtlr, I, p. 92. 
Loi-Snn-Fa between 5000 and 6000 ft. A grent skulker. 

18 (87). TROCEIALOPTEI~UM PHCENICEUM, G o u ~ ~ .  
Farm. Brit. Ind., Birds, I, p. 93. 
I procnred specimens of this species on the Solwcon-Mekong 

watershed nt 7000 ft.  elevation. I observed it on one occnsion on the 
 lopes of Loi-Snn-Pn. (H .N.T.). 

Spccimens from Tannggyi differ, as noted below, from Mr. Bln~iford's 
description of t l ~ i s  bird in Fnun. Brit. Ind., Birds :- 

No black supercilium ; t l ~ e  liead above and nape dark slntoy-ll*own 
fihading into olive-brown on the bnck, and paling to olive-green on tlio 
rump. The tail above is dark brown wit11 conspicuous cross-bnrrings of 
dusky black; the outer three hi1  fentl~ers on the underside suffused 
with crimson-brown and tipped broadly with pale ornnge; n ~ ~ d c r '  tnil 
coverts also tipped with orange. (C.T.B.). 

19 (106). A R ~ Y A  GULARIS, Blyth. 
Fnun. Brit. Ind., Birds, I, p. 107. 
Confined to the hot low porlions of the States. 

20 (116). POMATORHINUS 8CHISTICEP9, Hod@. 
Faun. Brit. h id . ,   bird^, I, p. 116. 
Common from 30CQ ft. 811d upwards. It,s loud " hoot-hoot-hoot " 

was onc of the first sounds to greet one in the morning. 

21 (129a). P O M A T ~ R H ~ X U S  IMBERBIS,  Sn1vadol.i. 
Farin. Brit. Iild., Birds, IV, Am., p. 479. 
At 4400 ft. Tnunggpi, April nnd May. (H.N.T.) I hnve procured 

this species iu t l ~ o  Ruby Mines District at  GO00 ft, in April. (C.T.B.). 
Iris blood red. (H.N.T.): 

22 (139). PTCTORH~S SINENSIB, Cfm. 
Fltun. Brit. Ifid.,  Ljirdr, 1, p. 137, 
Not uncommon, but R grent skulker. One specimen procured nenr 

Tsnnggyi nt 5000 ft.  
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23 (145). PELLORNEUM SUBOCURACEUM, Swinh. 
Fnrcir. Brit. Id., Birds, I, p. 142. 
Common. Breeds in April (H.N.T.). I came across it only tmico 

during the tour, and I entirely missed its incessant call of "pretty 
dear "-'L pretty dear " so commonly heard in tho Tennsserim forests. 
(C.T.B.). 

24 (153). CORYTHOCIC~LA BREVICAL'DATA, Blyth. 
Faun. Brit. Ind., Birds, I, p. 14$. 
Tannggyi, a single specimen. Hitherto I believe oidy procured on 

Moolayit mountain in Tenasserim. 

25 (163). ALCIPPE NEPALENSIS, Hodgs. 
Faun. Brit. Iid., Birds, I, p. 157. 
Confined to well-wooded parts. Procured near Tannggyi a t  4000 ft. 

26 (176). MIXOBNIS RUBRICAPILLUS, Tick. 
Faun. Biit. hd. ,  Birds, I, p. 167. 
Near Tannggyi eOOO ft. Found occasionally in well-wooded parts, 

especially in bamboo jungle. Has a most monotonous call, which i t  
keeps up tl~ronghout the day in the hot weather. (H.N.T.). 

27 (182). SITTIPARUS CASTANEICEPS, Hodgs. 
Faun. Brit. Ind., Birds, I, p. 172. 
One specimen procured on Loi-Snn-Pa a t  over 7000 ft. elcvation. 

I have only seen this bird in denso evergreen forest a t  7000 ft. aud 
above. I t  sometimes clings to the stem of a tree like a Tree-Creeper 
(Cerlhia). (H.N.T. ). 

28 (188). MYIOPUONEUS EUGENII,  Hume. 
Faun. Brit. Ind , Birds, T, p. 179. 
Tl~is  species is in my opinion barely separable from hi. teszminckii. 

The points of difference noted by Oates ere the absence of the white 
tippiuga to tlle npper wing coverts, and the larger bill in M. eugenii. 
Two specimens mere procured on the same strenm on Loi-San-Pa a t  
about 6000 ft., one 118s conspicnous white tips to the upper wing coverts, 
the other has not. Both however have large and massive bills. I have 
therefore considered them Loth as belonging to Eume's species 

29 (203). SIBIA PICAOIDES, Eodga. 
Faun. Brit. Id., Birds, I, p. 195. 
Loi-San-Pa about 6000 ft. I have only found this bird a t  high 
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elevations. I t  goes about in small flocks, and has a loud clear whistling 
call, which liowever is not kept up so long or so monotononsly as that 
of Lioptila ia~elatlolerrea. I t  extends to the east to the Mekong-Salween 
watershed, a few miles west of the town of Kcaglung. (H.N.T.). 

30 (206). LIOIIIILA IIELALOI~BUCI,  (Tick.), Blyih. 
l ~ 7 ( t z r ~ i .  Brit.  IN^.^ Biri18, I, p. 198. 

31 (207). LIOW!LA CASTANOI'TERA, Salvadori. 
Eitttri. Brit. I~rtl., Uirrls, 1, p. 199. 
Tile distributiorl of tllese two gpecies is mthcr 1-emarknllc. Aftcr 

leaving the station a t  Thazi on the Burma Railway and proceeding by 
road to l'aungggi nnd Fort Stedman, the large civil and milital-y 
statiolls in tlle Southern Shnn States, the first Licytila met with is 
L. caeta9toptera, which is common and the only species of the genus 
I found a t  Kalnw 4400 ft. It no doubt extends along the lnnge of hills 
bordering the western side oE the Myealnt plateau to Karenni, from 
wheoce it was first sent by Signor Fee. This species so far as my 
observations go does not extend to tlle east of Kalaw, ns on the range of 
hills including Taunggyi and extending to the soutll to Fort Stedman 
nnd northmnrde towards the 11ilIe. in  the Mong Kong State iiicluding 
Iloi-San-Pa I only found L. nzelac~oleucn. At llie same time i t  llas 
to be noted that Ontes (loc. c i t . )  records l in~ ing  examined a specimen of 
L. castanoptera which mas obtained a t  Fort Sted~nnn,* wllere during 
several days collecting I only snlv and procurcd L. iaielnizoleucn, and 
Mr. Thompson informs me that both species occur to the east on tlle 
Salween-Mekong watershed. 

82 (208). LIOPTILA ANNECTESS, Bly tll. 
Farrn. Brit. Iitd.,  bird^, J, p. 199. 
Common on Lei-Sau-Pa a t  6000 ft. nnd upwards. A restless bird, 

always 011 the move, whistling na i t  twines in R I I C ~  out nmong the twigs 
and leaves. 

83 (212). ACTINODL'RA RAMSAYI, Wnld. 
Faun. Brit. Id., Birda, I, p. 202. 
h i -Sau-Pa  4000 to 7000 ft. A dccidedly rare bird iu tliese States. 

I t  has a weird ory, which i t  monotononsly repeated for two or three 
hoare a t  a time from the topmost branch of a tree. (H.N.T.). 

+ Query. Was thie apecimen procured in the hilla to the Wcat of the Fort 
Stedman lake ? If ao the Kalaw hills run out in that direction. 



841 (222). SIVA SOEDIDA, Hnme. 
Farcia. Brit. Itad., Birds, I, p. 210. 
Loi-San-Pa 6000 ft. and npmnrds. Hunts about the  twig^, leaves, 

arld flowers like ,a tit. 

35 (238). ZOWEROPS SIMPLEX, Swinh. 
1f7aun. Brit. Ind., Birds, I, p. 215. 
blet with a t  Kalaw and tl~roughout the States a t  elevations of 

3000-ft. and nbovc. I t  is solnowllnt remrwkable that none of the allied 
species of Zostwops mcrc seen. 

86 (236). CWIA NEPALENSIS, H o d ~ s  
Faun. Brit. Ind., Birds, I, p. 222. 
I observed this species once or twice 011 the slopes of Loi-San-Pn, 

but maa nnalle to procure a specimen. I hnve shot it further to -tile 
east on the Snlmeen-Blekong watershed at  6000 ft. iu deuse evergreen 
forest. ( H .N.T.). 

37 (238). PTERUTH~US ERALITUS, Tick. 
Fartn. Brit. Ind., Birda, I, 1,. 225. 
Loi-San- Pa 7000 ft. Fonnd in heavily-wooded localities at  elevn- 

tious of 5000 ft. and npwnrds. Not common. Keeps to the tops of the 
high trees senrching the leaves and moss-covered stems for insects. 
(H.N.T.). 

38 ('240). PTERUTHIUS ISTERUEDIUS, Hnme. 
Ehtrlo. Brit. Ild., Ilirtls, TI p. 227. 
One 9 procured on Loi-St~n-Pa a t  nbont 6000 It. 

39 (243). ~ G I T H ~ N A  rlpnrr, Linn. 
Fazrra. Brit. IntE., Birds, I, p. 230. 
Common in tile low 11ot rnllcys np to an alt'ilude of 3000 ft. 

(H.N.T.). P~rticularly plentiful nt SillllA, foot of Tan~lggyi 2900 ft. 

40 (247). CIILOROPSIS AURI~RONS,  Temm. 
Facm. Brit. Iild., Birtls, I, p. 234. 
Fairly common evel-yml~ere in the States. One specimen wns 

procured a t  5000 ft. on Loi-San-Pa. 

41 (249). CBLOROPSIS H A R ~ W ~ C K I I ,  J u d .  and Selby. 
Faun. Brit. Lrd., Birds, T, p. 236. 
Fonnd above 4000 ft., and very common on Loi-San-Pa, where 

numbers crowded tkc mild oherry treca which were in full bloom. 
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42 (255). ME~.ANOCHLORA SULTANEA, Hodgs. 
Piun. Brit. I d . ,  IIinJs, I, p. 241. 
Seems to be rnre in the States. Orlo d shot ont. of a small pnrty 

in thick fol.cst on n stream in the MGng Pijng Statc, clevatio~~ about 
2500 ft. 

43 (257). ~ ~ E S I A  A R ~ N T A ~ S ,  ~ o d g s .  
Faun. Brit. Ind., Birds, I, p. 244. 
Loi-San-Pn at 6000 ft. and above in dense evelsgrccli bushes. 

44 (261). PBAROGLOSSA SPIl.OPTERA, Vig0~8. 
lihura. Brit. Ind., Birds, I, p. 249. 
Met with once, nt Sinhe 2900 ft., where a smnll flock were busy 

searching the flowers on a group of trees of the Brrtea frorzdosn. 

45 (270). HYPSIFETES CONCOLOR, B ~ J  th. 
Faun. Brit. Id., Birda, I, p. 261. 
Very common in nll the well-wooded localities e t  an elevntion of 

4000 ft. and upmnrds. 

46 (270 b i ~ ) .  CERASOPHIL& T I ~ O M P S O N I ,  Bingli. 
At~gl. 4 Mng. Nut. His t . ,  Lord, seventh series, vol. v (1900), p. 355. 
Loi-San-Pa 6000 ft. Mr. Tl~ompson mns the f i ~ s t  to procure a 

specimen of this remarkble Bulbul, close to our camp on some wild 
cherry tl-ces mllich mere a t  the time OF our visit in full bloo~n. Subse- 
quently matching by the same groups of trees we were able to secure 
more specimens. The trees were crowded with birds, Lioptila vzelaito- 
leuca, Chloropsia hardwickii, Arwhilotherm, and Sun-birds. Every now 
and then parties of Hypsipetes w~icolor, and with them pnrlies of 
this species would alight, busily work over the cherry blosson~s, sending 
them in a sl~omer.to the ground, and then fly off. Cernsoplrila mns most 
conspicuous wit11 its snow-white head, and in flight, voice, nnd habits 
closely resembled Hypsipetes. 

A very dark-colonred rnce or species mas soen by me ill 1897 on 
the high i.ange dividing the Trans-Salmeen Stnte of Mlixig-Tun froin 
thnt of Mbng-Hsat. (H.N.T.). 

I t  is very likely this dark-colonred bird mill turn out to be Hypsipelea 
lerreocephubur, Gmelin, n Chinese species. (C.T.B.). 

47 (272). HEMIXUS FLAVALA, Hodgs. 
Faun. Brit. Iild., Birds, I, p. 263. 
Loi-San-Pa up to 7000 ft. Not common. 
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48 (276). HEMIXUS MACCLELLABDI, H0rSf. 
E'oun. Brit. Irrd., Birds, I, p. 265. 
Loi-San-Pa 5000 to 6000 ft. Fairly common, a veiy silent bird. 

49 (277). ALCURES STRIATUB, Bljth. 
Fatin. Brit. Iild., Birds, I, p. 266. 
Loi-San-Pa above 7000 ft., rare. Tlre two specimens procurell are 

remarkably large fine individuals with richer colouring and more yellow 
about them tlian Himalayan specimens. 

50 (279). MOLPASTES RERNANICUS, Sharpe. 
E'atrr~. Brit. Ind., Birds, I, p. 269. 

51 (280). MOLPAST~S XIQRlPlLEcs, Blyth. 
Fault. Brit. Iizd., Birds, I, p. 270. 
not11 these spocies are fairly common in the States, tllo former 

affecting the low liot valleys and rarely ascending above 400.) ft. ; the 
latter common round Taurlggyi, a t  4800 ft .  and above. Aiy bclicf is 
that tlle two species interbreed a t  Monlmein. I once fonrld n nest in 
April, starting tlie female, an undoubted M. i.zligr+ilelis, from it. She 
flcn on to a tree close by and mm joined by ariother Bulbnl, whioll RO 

far ns I conld make out had the breast mncli darker, like tlrat of 
M. birr~aanicrrs. Both birds jerked abont the tree in an excited manner, 
abnsillg me the wllilc. On examining tlie nest I fonnd tlre eggs were 
hard set, and marking the spot I withdrew. My intention mas to let 
the eggs .hatch ont and then to take and rear the yonng birda, nnd see 
what species they turned out to be. Ulifortunately I fonnd two days 
later tllnt the nest had been destroyed, probably by a cat, or squirrel. 

I n  the Southern Shan States, specimens which seom intermediate 
between the two species were procured. I n  these the colour of the neck 
and throat is much darker than in true dl .  nigrapilelrs, tliougli not by 
any means so dark as in true M. blirnlnnicrrs. 

52 (287). XANTHIXUS FLAVESCBNS, Blyt,h. 
Fnrrfa. Brit. Ind., Birds, I, p. 275. 

. Not uncommon in the well-wooded parts of tlie States. 

53 (288). OTOCOMPSA EMERIA, Linn. 
Faun. Brit. Id., Birds, I, p. 276. 
Universally distributed. 

54 (290). OTOCOMPSA FLAVIVENTBIS, Tick. 
Faun. Brit. Id., Birds, I, p. 278. 
A very common bird in all the States, Mncli more of R jungle bird 

tlian the preceding species. 
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55 (292). SPIZIXUS CANIFBONS, Blyth. 
Fa?tn. Brit. I t l tE . ,  Bids, 1, p. 280. 
Loi-San-Pa 6000 ft. and upwards. Notwithstanding the peculiar 

shape of its head and bill, in habits and voice i t  is a true Bulbul. Pro- 
cured nlso by Mr. Thompson on the Snlmeen-Mhkong watershed a t  
7000 ft., and on the MhnBtiung bol-ders of Upper Burma nt 6000 ft. 

I also got ~pecitnens a t  Ber~iard~nyo 7000 ft. (C.T.B.). 

56 (296). IOLE VIUESCENS, Blyth? 
1f'~cuia. Brit. Ind., Birds, I ,  p. 284. 
Afong Kling alid Yatsauk States a t  about 3000 ft. elevation. Two 

spccimcns procured answer, so far ns plumage goes, fairly  ell to Oates' 
descl-iption (lee, cit.) and to Tenasserim specimens in tlie I i i d i a ~ ~  Museum, 
but tlie Southern Sllan States' bird seems conspicnonsly larger, and mag 
hereafter be separated. Measurements tnke~i in tlie flesh. Length 7.8", 
\Viilg 37", Tihi1 34", Tarsus 0.7", Bill from gape 0.6". Dill 1io1.ny- 
bl.owl~, lighter at the bnse of tlie lower mandible; legs and fect fleshy- 
b~.onn ; iris dark grey. 

57 (297 bis). Pvcsoso~us X A N T H O R R H O D ~ ,  Andersoll. 
F ~ ~ ~ L I I .  Brit. Lid., Birtls, 3, p. 286 (foot note). 
Loi-Snn-Pa 6000 ft. I procured it also on the Salween-X$kong 

watershed. (B.N.T.)  I t  was not uncommou at Kyatpjin 4500 it. in 
the lluby Niues District, in April. (C.T.B.) 

59 (306). PPCNONOTL!S nr.ANFoRD1, Jerdon. 
ll'a~ti~. Brit. In[$., Biids, 1, p. 291. 
Very rare in the Stat.es. One specimen pl.ocurod jnst on the h r d e r  

below Wetpyu) B 2800 ft. Lower it is common. A11 the specimens pro- 
cured llnd remarkably white ear-corerts. 

Family SITTIDE. 

59 (31 7). SIITA NEQLECTA, Wald. 
Faail. Brit. InJ., Birds, I, p. 301. 
The common Burmese Nntllatch was procured a t  ele~ations from 

1000 to 3000 ft. Breeds in April in holes in the large b a n y ~ n  trees that 
ore so common near the Shan villages. 

60 (318). SITTA NAQAENSIS, Godm.-Aus~. 
raftn.  Btit. ltld., Bids, I, p. 302. 
Met with on several occnsions above 3000 ft. 
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*61 ( 319). 81-TTA IIAONA, Wardlaw Ramaay. 
Fnzric. Brit. Iud., Birds, I ,  p. 308. 
Exceediugly I noticed this species both ou Loi-Sau-Pa and 

fit Taunggyi. From its size it cannot be confounded wit11 any other 
Nuthatall. (H.N.T. ) TWO specimens, a 8 and rr 9 ,  sent me from 
Taunggyi by Mr. Thompson. The d is similar in plumage to the 9 ,  
but of a darker slatey-blue above, and conspicuou~ly larger. Both 8 
and Q differ from the description in the Fauna volume in having the 
feathers of the head from the forehead to the nape lying between the 
two black bands that run from the nostril backwards, tipped with white. 
This speckled band is very conspicuous. ( C.T.B. ). 

62 (825). SITTA FRONTALIS, Homf. 
Ehun. Brit. Ind., Birds, I, p. 307. 
Common in low hot valleys. 

Family DIOBUBIDB. 

63 (327). DICRURUS ATER, Hermann. 
Faun. Brit. Id., Birds, I ,  p. 312. 
Oconm throughout the Statas. It was often observed, but only one 

specimen waa shot a t  Thammttkan 4300 ft. 

64 (333). DIORURUS ClNERAfJEU8, EoX'Ef. 
Faun. Brit. Ind., Birds, I ,  p. 318. 
T h i ~  Urongo waa fairly common, and was procnred up to 6000 ft. 

+65 (334). CHAP~IA AENEA, Vieill. 
Faun. Brit. Ind., Birds, I ,  p. 318. 
Observed just below Kalaw a t  3500 ft. 

66 (335). CHIMA HOTrENTOTTA, Linn. 
Faun. Brit. I d . ,  Birds, I, p. 320. 
Common. (H.N.T.) One specimen procured on Loi-San-Pa a t  

6000 ft. 

67 (339). BHBINGA BBMIPEB, Temm. 
Faun. Brit. Id., Birds, I ,  p. 3%. 
Rather uncommon. (H.N.T.). Sevei.al individuals were obeerved 

in heavy forest uear M8ng Ung at  about 2000 ft. elevation. One war 
procnred a t  Sinhe a t  about 3000 ft. 

+68 (380). DI~SEMURUS P A I Z A D I ~ E U ~ ,  Linn. 
Faun. Brit. Ind., Birtlr, I, p. 325. 
Common in the well-wooded valleys a t  medium elevationrr. (H.N.T.) 

J. 11. 15 
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Family CERTHIIDB. 

69 ( 3 4 ) .  CERTHIA DISCOLOR, Blyth 
Faun. Brit. Ind., Birds, I ,  p. 331. 
Loi.San-Pa 7000 ft. This appears to be rather rare i r l  these 

States. I observed altogether  bout four individuals on the higher 
slopes of Loi-San-Pa, and h ~ v e  noticed i t  nowhere e l ~ e .  (H.N.T.) 

Family SYLVIIDE. 

70 (389). MEQALURUB PALUSTRIS, Horsf. 
Farm. Brit. Ind., Birh,  I, p. 383. 
Procured a t  several places from 2000 ft. to 5000 ft. Common in 

the elephant-grass jungles near the larger streams. (H.N.T.) 

71 (404)). HERBIVOCULA SCHWARZI, Radde. 
Faun. Brit. Ind., Birds, I, p. 399. 
Loi-San-Pa 6000 ft. Tannpgyi 5500 ft .  

72 (405). PEYLLOSCOPUS APFINIS, Tick. 
Faun. Brit. Id., Birde, I ,  p. 4Q1. 
Mong L6ng a t  about 2000 ft. Not commorl. 

73 (414). P H Y L L ~ B ~ ~ P U ~  PULCHER, Hodgs. 
Faun. Brit. Ind., Bi~ds, I, p. 407. 
Loi-San-Pa 6000 to 7000 ft. Two specimens. 

74 (417). PHYLLOSCOPUS SUPERCTLIOSUB, Gmelin. 
Faun. Brit. Ind., Bird$, I, p. 409. 
Very common during the cold merrtlier. This bird maa a perfect 

nuisance by its abundance, always getting shot in mistake for something 
else. It was procured up to 7000 ft.. ou Loi-San-Pa. 

75 (423). ACANTHOPNEUBTE PLUMBEITARBUS, Swinb. 
Faun. Brit. Iiad., Birds, I, y. 414. 
hi-San-Pa 3000 ft. Rare. Specimens with and without the double 

bar on the wiug (A. viridiamrur 7) were shot. 

76 (468). PEINIA B L A N D ~ B D I ,  Wald. 
Faun. Brit. Ind., Birds, I, p. 454. 
Seen only once a t  Sinhe at  about 3000 ft., when several specimens 

were procured. A11 have an exceedingly rnfons tinge with very little 
green about them. The sub-terminal blnck patches ou tho tail feathers 
are very large and well-marked. 
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77 (474). LANIUS COLLUIROIDES, Lesson. 
Faun. Brit. In&, Bird, I, p. 462. 
Universally distributed. 

78 (475). LANIUS NIGRICEPS, Franklin. 
Faun. Brit. Bad., B i rd ,  I, p. 463. 
Fairly common np to 600C ft. Frequents localities well-provided 

with graas jungle. (H.N.T.) 

79 (4%). HEXIPUS PIOATUS, Sykes. 
Faun. Brit. Ind., Birds, I, p. 471. 
Common in wooded localities. Particularly plentiful a t  Kalnw 

4600 ft. 

80 (488). T ~ P H R O U O R N I ~  PONDICERIANUS, &nelin, 
Faun. Brit. Ind., Birds, T, p. 475. 
Confined to rether dry forest up to 4000 ft .  (H.N.T.) 

81 (490). PERICROCOTUS SPECIOBU~,  Lath. 
Faun. Blz't. Ind., Birds, 1, p. 479. 
One of the commonest birds in the States. 

82 ( 500). PERICROCOTUS PEREQRINUS, Linn. 
Faun. Brit. Ind., Birtls, I, p. 487. 
Common in dry foreste a t  low and medium elevations. 

83-(505). CAMPOPHAGA MELAUOSCHISTA, Hodgs. 
Paun. Brit. Znd., Birds, I, p. 491. 
Fairly oommon in dry forest np to 4600 f t .  (H.N.T.). 

et34 (510). GRAOCALUS MAcIr, Les~ .  
Faun. Brit. Ind., Birds, I, p. 496. 
Confined to the dry oak and Diptwocarpus foreste up to 4000 ft .  

(H.N.T.). 

85 (512). ARTAMUS roscus, Vieill. 
Faun. Brit. I~ad., Birds, T, p. 498. 
Very common in some places. Probably migrates locally from 

State to State. Wherever it is met with i t  is found in large flocks. Very 
partial to old clearings (taungyas) where i t  perches on the dead tree tops, 
sallying forth every now and then catching in~ects on the wing. 
(H.N.T.). 
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Family ORIOLIDZ. 

86 (515). ORIOLUS TENUIROBTRIS, Blyth. 
Fatcn. Brit. Ind., Birds, I, p. 503. 
I procured one specimen of this species a t  Payingon in the north- 

western corner of the Yatsank State. (H.N.T.). 

"87 (521). OEIOLU~ M ELANOCEPHALUS, Linn. 
Faun. Brit. Ind., Birds, I, p. 506. 
Both heard and seen on several occasions during the tour in thr  

low hot valleys. 

88 (522). O~rocns TRAILLII, Vigors. 
Faun. Brit. Ind., Birds, I ,  p. 508. 
Kalam 44.00 ft. One specimen procured. Rare ; seems to go a b u t  

in parties of three and four. 

Family ELILABETIDIE. 

89 (5241). EULABES INTERMEDIA, A. Hay. 
E'arns. Brit. Ind., Birds, I, p. 511. 
Common in the large forests at  t>he foot of thc hill ranges in tho 

States. (H.N.T.). 

Faii~ily STURNID&. 

90 (538). STURNIA MALABARICA, k e l i n .  
Faui,. Brit. Iud., Birds, I, p. 527. 
Two specimens procured below Kalsw a t  about 3000 ft .  

91 (539). ~ T U B N I A  NEMORICOLA, Jerd. 
Faun. Brit. Ind., Birda, I, p. 528. 
Common in the more wooded portions of thc States whcrc it 

replaces 8. vaalabarica. (H.N.T). Not observed on Loi-Snn-Pa. 

32 (546). GBACULIPICA NIGEICOLLIS, Payk. 
Faun. Brit. Ind., Birds, I, p. 534. 
Found occasionally in small parties in the plateaus bordering some 

of the rivers np to an altitude of 3000 ft. Seen also in April building a 
large conspicuous nest of grass, rags and feathers. I have lately found 
a neat 011 the top of a cwtns bush near Yatsank. (H.N.T.). 

Procured in the paddy fields round Mong Pang and Mong Liipg a t  
'6000 to 3500 ft. 
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*93 (549). ACRIDOTHERES TR18TI8, Linn. 
Farm. Brit. Ind., Birds, I, p. 537. 

194 (55'2). B~aropsru  ~.uscus, Wngler. 
Faun. Brit. Ind., Birds, I, p. 539. 
Both these species mere seen and identified near the lake a t  Forb 

Stedman. 

95 (553). A~THIOPYAH ORANDIS, Moore. 
Faun. Brit. Id., Birds, I, p. 541. 

96 (554). ATHIOPSAR ALBICINCTUS, Godrv.-dust. and Wald. 
Faun. Brit. Ind., Birds, I, p. 541. 
Both these Mynas are common throughout the States, eapeoislly 

ronnd oultivation and villages. We procured them from Thamakhan to 
Mong Long 3000 ft. and above. 

'97 (556). STURNOPABTOB SUPERCILIABIY, Blyth. 
Faun. Brit. Id., Birds, I, p. 543. 
Fairly common. ( H.N.T. ). 

98 (560). SIPHIA YTBOPBIATA, Hodgs. 
Eh~in. Brit. Id., Birds, 11, p. 8. 
Loi-8an-Pn 6000 ft .  

99 (562). SIPHIA ALBICILLA, Pall. 
Faun. Brit. Ind., Birds, 11, p. 10. 
Bow-ya-that 3000 f t .  Oue specimen. 

100 (569). CYORNIS M E L A X O L E U C U ~ ,  Tick, 
Faun. Brit. Id., Birds, 11, p. 18. 
1 procnred two specimens of this bird ill the Y n h u k  State 

4000 ft., and other specimens on Loi-San-Pa 6000 ft. (H.N.T,). 

101 (570). CYVKNIS ASTIQMA, Hodgs. 
Far i~~ .  Brit. bcd., Birds, 11, p. 19. 
One specimen procured at Yebok in tbe Yatsauk State a t  about 

3000 ft. 

102 (571). CYOBNIY SAPPHIHA, Tick. 
Eirtoa. Brit. Iicd., Birds, 11, p. 20. 
Loi-San-Pa a t  4500 ft. 
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103 (572). CYORNIS OATERI, Salvadori. 
Faun. Brit. Ind., Birds, 11, p. 20. 
Fairly common in the evergreen forests oa the elopes of Loi-San- 

Pa from 4000 ft. upw~rds. 

104 (575). CYORNIS RURECULOIDES, Vigors. 
Faun. Brit. Ind., Birds, TI, p. 23. 
Met with on several occasions at 2000 ft ,  and above. Common at 

Kalaw 4400. Two specimens pl-ocnred. 

205 (577). CYORNIS YAQNIROSTRIS, Blyth. 
Faun. Bn't. Ind., Birds, 11, p. 26. 
Lower  slope^ of Loi-San-Pa r t  between 3000 and 4000 ft. One 

specimen. 

106 (578 bG). CYORNIS BREVIBOBTRIS, Bingh. 
Ann. Mq. Nut. Hist., h d . ,  seventh series, vol. v, p. 359. 
Kalaw 4000 ft. A true Uyomie in habits and coloration, but with a 

remarkable bill apprmching in shape that of Clhelidorhynz. 

107 (579). STOPAROLA MELANOPB, Vigom. 
Farm. Bn't. Ind., Birde, 11, p. 28. 
Not uncommon a t  elevations of 3500 ft. and upwards. (H.N.T. ). 

I found this species liesting in holes on the side of the cart road from 
Bernardmyo (6000 ft.) to MogBk, Ruby Mines District, in April. 

108 (592). CULICICAPA CEYLONENBIS, 8wah8. 
Faun. Bn't. Ind., Birds, 11, p. 38. 
Very common. 

109 (593). NILTAVA ORANDIE, Blyth. 
Faun. Brit. Ind., Birds, IT, p. 40. 
This beautiful species was fairly common on Loi-San-Pa. I t  seems 

entirely confined to dense overgreen forests at high altitudes., 

110 (594). NILTAVA SUNDARA, Hodga. 
Faun. Brit. Ind., Birde, 11, p. 41. 
Not so often met with on Loi-San-Pa as the preceding species. 

Confined like it to altitudes above 6000 ft. 

111 (599). TEXPSIPHONE AFFINIS, Hay. 
Faun. Brit. Ind., Birds, 11, p. 47. 
One specimen was procured in the Yatsank State nt 3500 ft. 

(H.N.T. ). 
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112 (601). HYPo~waa~s AZUREA, Bodd. 
Farria. Brit. Ind., Bird?, 11, p. 49. 
'Met with on the western borders of the States below 3000 ft  

113 (603). CRELIDORHYNX HYPOXANTHUY, nlyth. 
Fntm. Brit. Ind., Birds, 11, p. 51. 
Rare. One specimen, too mncli damaged for preservation, was pro- 

culsed on Loi-San-Pa ~t 6000 ft. 

114 (605). RHIPIDURA ALBICOLLIS, Vieill. 
Fazm. Brit. Ind,  Birds, 11, p. 53. 
Common. The only Fantail met with. 

Family TUBDIDE. 

115 (608 ). P ~ ~ T I N C O L A  CAPBATA, Linn. 
Rtun. Brit. lad., Birds, 11, p. 59. 
We met with this bird everywhere, apparently occurs all over the 

States. 

116 (610). PBATINCOLA MAURA, Pall. 
Faun. llrit. Id., Birds, 11, p. 61. 
Generally found near grass jungle sparsely provided with trees. 

el17 (61 1). PBATINCOLA Lsucuar, Blytb. 
Faun. Brit. Ind., Birds, 11, p. 63. 
Common 011 the shores of the InlQ lake near Fort Stadman, and 

from thence to Bow-ya-that along the road, freqneuting the ltigll grass 
skirting the lake and swampy depressions by the side of the road. 
(H.N.T.). Near Bow-ya-t.l~at I saw several, but failed to secure a speci- 
men. ( C.T.B.). 

118 (615). OBEIOOLA FEBREA, Hodgs. 
Faun. Brit. Ind., Bird?, 11, p. 66. 
Very common. 

119 (633). HENICUBU~ rMMACULATUB, H0dg8. 
Faun. Brit. Id., Birds, 11, p. 85. 
Rather rare ; confined to the beds of moky streams. It does not 

asoend to any great lreight. (H.N.T.). Two specimens were procured 
a t  elevetiona between 3000 aiid 4000 ft. T saw it once on Loi-San-Pa 
at about 6000 ft. (C.T.B.). 
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120 (638). C B I ~ ~ A R R A O R N ~ S  LEUCOCEI'HALUS, Vi~oI'8. 
Faun. Brit. Ind., Birdr, 11, p. 89. 
This species, so common in Ihe valley of the Cl~indwin, seem8 rare in 

the States. TWO specimen8 were procured near streams in dense ever- 
green forest. . 

121 (MI). RUT~CILLA ACROREA, Phil. 
Faun. Brit. &ad., Birds, TI, p. 93. 
The common Redstart of the central plateau. (H.N.T.) 

12'2 (646). RHYACORNIS FULIGINOSUS, Vigors. 
Faun. Brit. Ind., Birds, 11, p. 98. 
Met with only on one occ~sion, when a specimeii wns secured a t  tlie 

foot of Loi-San-Pa at about 2500 f t .  Confined to ~trenrns with Iicarily- 
wooded banks. ( H.N.T.). 

1123 (663). COP~YCHUS S A U L A R I ~ ,  Linn. 
Faun. Brit. Ind., Birdr, 11, p. 116. 
Extremely common a t  all ~ l ~ i t u d e ~ ,  except in very den8e jungle. 

11% (6644). CITTOCINCLA MACRURA, Gmelin. 
Faun. Brit. Ind., Birds, IT, p. 118. 
Not uncomtuor~ in the well-wooded portions of tlie States. (H.N.T.). 

125 (676). M E R ~ L A  BOULBOUL, Lath. 
Faun. Brit. Ind., Birds, 11, p. 130. 
One 9 was procured by me on tile plateau in the north-west corner 

of the Y~teank State a t  3600 ft,. Several otl~ers mere seen, but I was 
not fortunate enough to bag any of thern. The males were very rare, 
I saw only two against six or seven females met with. At thst  time 
of the year they seem confined to the evergreen strips of jungle border- 
ing the streams. (H.N.T.). 

1126 (677). MERULA ATRIGULABIS, Temm. 
Faun. Brit. Ind., Birds, IT, p. 131. 
One was observed by us both quite close to our camp on Loi-Sari- 

Pa 6000 f t . 
1127 (679). MERULA PROTOMOMELIENA, Cab. 

Faun. Brit. Id., Birds, 11, p. 133. 
This thrush is conlmon nt Tnungg~i  4700 ft. Duriug the iainy 

season i t  hw a most delightfnl Bong that it keeps up for hours. The 
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song can be heard nt a distance of very nearly a mile. They breed in 
the stlip of jungle bordering the vegetable garden a t  Taunggyi. It 
also oocnrs on the Loi-Lem range. 

128 (690). PET~OPHILA EBYTHlZOOASTRA, Vigore. 
J'azo~. Brit. Ind., Birds, IT, p. 143. 
One specimen, Kalaw 4400 ft. 

129 (693). PETI~OPHILA CYANIJN, Linn. 
f i t r t a .  Brit. Ind., Birds, 11, p. 146. 
Common. Every rest-house on the road from Thazi to Tannggyi 

seemed to be frequented hy one or more of these birds. A most silent 
bird. (H.N.T.). 

130 (698). OREOCISCI.A DAUMA, Lath. 
Fatrn. Brit. Ind., Birds, 11, p. 152. 
Seems to be rwe. One specimen IVRB procured a t  the foot of Loi- 

Snn-Pa 2500 f t. 
I llnve shot i t  on the Snlmeen-Miikong watershed' at 6500 ft. 

(H.N.T. !. 

131 (710). CINCLUS PAtLAsr, Temm. 
Faun. Brit. bad., Birds, 11, p. 164. 
Rare. I have only observed this Dipper in one other locality in 

these Gtatas, in strenms in the trans-Salween Sub-8tate of M8dgun on 
the Siamese frontier. (H.N.T.). 

Two specimens, a pair, werc shot by Mr. Thompson a t  the foot of 
hi -San-Pa 2500 ft. Both specimens wlicn fresh had the distinctive 
mnrk of " the legs plumbeous in front." 

Tl~ese birds are difficult to shoot. Affecting steep, rocky, densely 
wooded streams, they keep flying on ahead ns yon approach and dodge 
round the corners rapidly, barely affording a glimpse of their dark 
bodies. 

Family PLOCE~DZ. 

132 (734). PLOCEBLLA JAYANENSIR, Less. 
Faun. Brit. Ind., Birds, 11, p. 180. 
Common. We met with t l~ i s  bird everywhere in grass jungles near 

water. 

133 (726). MUNIA ATRICAPILLA, Vieill. 
Faun. Brit. Id., B i d ,  11, p. 183. 
Fairly oommon in the graas plains in the lake valley. (H.N.T.). 

J. IT. 16 
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134 (728). UROLONCHA BTRIATA, Lion. 
Farrn. Brit. Ind., Birds, 11, p. 185. 
Met with once in the Mong Pong Sub-state a t  about 2500 ft. 

135 (735). UROLONCHA PUNCTULATA, Linn. 
Fntcn. Brit. Ifid., Birds, IT, p. 189. 
One ~pecimen was p~ocul.ed by me on tlie plateau in the north-west 

corner of the Yatsank Stnte a t  3500 ft ,  in March, 1900. Several flocka 
were noticed at  the time. (H.N.T.). 

*I36 (739). SPOR.ZC;INTHUS PLAFIDIVENTRIS, Wallace. 
Fatria. Brit. Itad., Bir(Es, 11, p. 193. 
Not uncommon ronnd the borders of the lake a t  Fort Stedmnn 

3000 f t .  

137 (761). CARPODACUS ERTTHBINUS, Pall. 
E'nrrtl. Brit. Inti., Birds, 11, p. 219. 
Loi-Snn-Pa, a t  nbolit 4000 ft. Very locnl in its distfibntion. 

(H.N.T.). 

el38 (776). PASSER DOMESTICUB, Linn. 
Faun. Brit. Iid., Birds, IT, p. 236. 
The Common Sparrow waa seen occaeionally only a t  Fort Stedman, 

139 (779). PASSEE M ~ N T ~ X U S ,  Linn. 
Farin. Bait. Ind., Birds, 11, p. 240. 
Tlae commori honse sparrow of these Stcttes. (H.N.T.). WRS 

observed common round most of the towns and rillnges. 

140 (781). PASSER PLAVEOLUS, Blyth. 
f i l r r a .  B ~ i t .  Init., Birds, IT, p. 242. 
Rather common. Both this and the prcceding species build in my 

honse nt Taunggyi. (H.N.T.). 

141 (791). EMBERIZA PUSILLA, Pall. 
Fnrrri. B ~ i t .  Ind., Birds, 11, p. 254. 
Met with on several occasions in small flock8 a t  Tnnnggyi 4700 ft., 

and on Loi-Ssn-Pa a t  6000 ft. 

142 (797). EMBERIZA AOREOLA,  Pall. 
Faura. Brit. Ind., Birda, 11, p. 259. 
Rare. (H.N.T.). One specimen wns shot out of a fiock near 

Bow-ya-that, at  about 3000 ft. elevation. 
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143 (801). EMBSRIZA BUTILA, Pall. 
Faun. Brit. Ind., Birds, 11, p. 263. 
Rare. I have procured this species on the Salween-MQkong watcr- 

shed a t  6000 ft. close to the town of Kengtung. (H.N.T.). 

144 (803). MELOPHUS MELANICTEBUS, Gmelin. 
Fault. Brit. Ind., Birds, 11, p. 265. 
This beautiful Bunting was met with plentifully, avoiding ouly 

heavy forest. 

145 (809). COTILE SINENSIB, J. E. Gray. 
Faun. Brit. Ind., Bi~ds, 11, p. 273. 
Common in suitable looalities. (H.N.T.). 0l .e  specimeu procnred 

a t  Miing E n g  a t  about 2500 ft. Seveml were observed flying in and 
out of bnrroms in a perpendicular bank on the Nam-lm stream. 

166 (818). HIBUNDO BMITHII, Leach. 
Faun. Brit. Ind., Bivde, 11, p. 280. 
Common and a permanent resident on the plateau. (H.N.T.). 

N~~mbera were seen perched on the telegraph mil-es along the road from 
Kalaw to Taunggyi. 

147 (820). Hr&uN~o STRIOLATA, Temm. 
Faun. Brit. Ind., Birds, 11, p. 281. 
Common and a resideut species ou the ceutrnl plateau, bciug fouud 

there and at  Taunggyi a t  all times of the year. (H.N.T.). Ollc speci- 
men shot near Mong Liing. 

148 (828). HIRUNDO EBYTEBOPYGIA, g ~ k 0 ~ .  
Paun. Brit. Ifid., Bbde, 11, p. 283. 
One specimen wee procured in the Mong Kong State about 3000 ft. 

elevation out of several tllat were hawking about. I t  was seen no- 
where else, and apparently was migrating, for 10 days later, returning 
to the same camp, not a single individual waa to be seen. 

Family MOTACILLIDB. 

1419 (827). M ~ A C I L L A  LEUCOPSIS, Gonld. 
Faun. Brit. Ind., Birde, 11, p. 288. 
Net with commonly along the road-sides and by the streams. 
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*I50 (839). LIMONIDROMU~ lN~l~ t -8 ,  Gmelin. 
Farm. Brit. Ind., Birds, 11, p. 300. 
Rare. Confined to tlie low well-wooded valleye. (R.N.T.). 

151 (841). ANTHUS MACULATUS, Hodgs. 
Faun. Brit. Itrd., BirLEB, 11, p. 304. 
I 1  1 Ilia Pipit was excessively common, alike on the bnre plateau and 

in the wooded valleys. Near Hlaingdet on the Thazi-Taunggyi road I 
came on a rather large green tree snake (Tragops prasinus) which had 
got hold of an individual of this species by the head. Tlre bird was 
still alive and fluttering vigo~.onsly, but wlien released from the snake's 
mouth seemed unnble to fly away and expired in about an hour. 

15'2 (847). ASI'H~S RKIFGLUS, Vieill. 
Paurr. Brit. Lrd., Birds, 11, p. 308. 
Common. Tlris and the precediug species were the only Pipite Been, 

neither A. etriolatu-e nor A. riclra~di was met with. 

Family ALAUDIDE. 

*153 (861). ALAUDA GULGGLA,  Fraukl. 
lihuia. Brit. had., Birds, 11, p. 326. 
Very common on the high plateau.  (H.N.T.). 

151 (873). MIRAPEA MICROITERA,  Hume. 
Futra. Brit. I d . ,  Birda, 11, p. 336. 
Ollc specimen mas procured a t  Knlavv 4300 ft. I t  is conillloll iu the 

plains below a t  Thazi. 

Pumily NECTARINIIDE. 

155 (882). BTHOPY~A tlensars, Tickell. 
Ftrui,. Brit. Ittd., Birds, IT, p. 348. 
Common from tlle lowest altitndes up to 3600 ft. 1 Lave lately 

pocured several specimens in the Yntsnnk State. The malee of this 
a p e c i ~  are very pugnacioua and cllase eaah other about. A male in 
possession of a tree will not allow another to come near it. The 
males of a. dabryi and 23. gould i~  are much more tolerant of each 
others presence. (H.N.T.). 

156 (888). &HOPYGA GOCLDIE, Vjprs .  
Faurr. Brit. Iitd., Birds, 11, p. 352. 
hi-&a-Pa at 6000 ft.; observed aowksro else. (H.N.T.). 
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157 (889). ~ETPOPYQA DABBYI,  J. Verr. 
Faun. Brit. Id., Birds, 11, p. 853. 
hi -Ssn-Pa  6000 ft. and above. Confined to high nltitudes. Com- 

mon on Loi-San-Pa (H.N.T.). 

158 (890). &TUOPYQA BATUBATA, Hod@. 
Faun. Brit. Ind., Birds, 11, p. 354. 
Loi-San-Pa a t  6000 ft. and upwnrde. Very common on tho fiowe173 

of the wild cherry. 

159 (895). ARACHNECHTHBA ABIATICA, b t , h .  
Faun. Brit. Ind., Birds, 11, p. 339. 
Confined 8s a iple to the lower altitudes in the States, rarely 

ascending above 4000 ft. (H.N.T.). Two specimens proonred, Tnnnggyi 
4700 feet, and Kalnw 4300 feet. 

160 (906). ARACHNOTHERA MAONA, Hodgs. 
Faun. Brit. I d . ,  Birds, 11, p. 369. 
Fairly common in well-wooded parts. Has a very distinct call 

which I h ~ v e  h a r d  mimicked by Uh2wgpSie hardwickii. (H.N.T.). Loi- 
San-Pa from the foot up to about 6000 feet. 

Family DICEIDE. 

161 (912). D I C E ~ M  CRUENTATUM,  Linn. 
Faun. Brit. I d . ,  Bivds, TI, p. 376. 
Found at elevations from 1000 to 4000 feet. (H.N.T.). This plwtty 

little species waa common a t  most places along our route, working about 
bunches of creepers and flo~el-s. It was not observed either a t  Taunggyi 
or on Loi-San-Pa above 4000 feet. 

162 (914). DICEUM CaRYSORRH(EUM, Temm. 
Faun. Brit. Ind., Birds, 11, p. 378. 
Less commori than the preceding species. (H.N.T.). One specimen 

procured at about 2500 ft. elevation. 

163 (915). DICEUM IGNIPECTUS,  H0dgs. 
Faun. Brit. Ind., Birds, 11, p. 378. 
Loi-Sen-Pa at  4000 ft. ~ n d  upwards. 

164 (917). Drcaur o~~v~crrnar, Wald. 
Parua Brit. Ifld., Birds, 11, p. 380. 
Kalaw nnd h i -Sun-Pa  a t  4000 feet and upwards, 
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165 (925). PACHYQLOS~A MELANOXANTEIA, Hodgs. 
Faun. Brit. Ind., Birds, IT, p. 386. 
This very beautiful Flower-pecker was only twice seen and procnred, 

a 6 in tlre Yateauk State at about 2500 feet elevation, and a Q on 
Loi-San-Pa at 6000 feet. Like all the Dimid@ it is a restless little bird, 
frequenti~lg bunches of creepers and flowers and twisting in and out 
among them in inceseant motion. 

166 (948). GECINUS STRIOLATUS, Blytb. 
Fazrn. Brit. Ind., Birda, 111, p. 20. 
Seen only once, nnd a specimen procured in the Patsauk State at 

2500 ft. elevation. 

167 (950). GECIKU~ OCCIPITALIS, Vigors. 
Faun. Brit. btd., Birde, 111, p. 22. 
Met with on several occasions, bat not above 4000 feet. 

168 (954). GECINUS NIGRIGENIS, Hnme. 
Faun. Brit. Ind., Birds, 111, p. 26. 
Not unaommon in the dry forests. One specimen a t  abont 2500 ft. 

shot in company with a number of Qarrulus leucotis. 

169 (960). HYPOPICUS HYPERTTHRUS, Vigors. 
& i r r j r .  Brit. Iwd., Birede, 111, p. 32. 
I t  appears to prefer. dry oak forest to other jungle. (H.N.T). Kalaw 

4300 ft., Patsank State 2500 ft. to about 4000 ft. 

170 (968). D ~ s u ~ o c o ~ u s  ATRATCS, Blgth. 
Faun. Brit. Ind., Birds, 111, p. 410. 
Loi-San-Pa a t  6000 feet aud above. 

171 (975). IYNQIPICU~ CANICAPILLUS, Blyth. 
Faun. Brit. Ixd., Birds, 111, p. 46. 
Met with in dry forest on the plateau between Yateank and M6ng 

Piing at abont 3000 feet. .Occul.s at Tannggyi 4800 ft. 

172 (988). TIQA JAVANENSIS, Lj ung. 
Faun. Brit. Ind., Birdo, 111, p. 61. 
Common in dry forest. This epeciea goes abont in mobs in company 

with Qe&w nigrigeihb, Jays, Drongos, &. ( H.N.T.). 
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'173 (996). HEMILOPHUS PULVERULENl'FS, Temm. 
Fatm. Bn't. I d . ,  Birds, 111, p. 71. 

'174 (998). THRIPONAX FEDDENI, Blantord. 
Faun. Bn't. Id., Birds, 111, p. 73. 
Both these birds were met with during our tour more than once, but 

no specimeus were obtained. The former ~ffects more dense and moister 
forests than the lat,ter, which is efisentially a bird of the dry foreste. 

'175 (1003). IYNX TORQUILLA, Linn. 
Fnrul. Brit. Ind., Birds, 111, p. 78. 
Common on the Tnunggyi plateau ill the n.itltri-. (H.N.T.). 

f i i n i l y  CAP IT ON ID.^. 

176 (1007). ~ ~ E G A L E ~ I A  VIRENS, Bodd. 
Pattn. Brit. Lid., Birds, 111, p. 86. 
One specimen Loi-8an-PR nt 6000 fcct. Ullirel,snlly diatrihntctl 

orer the States in high forest orer 3000 feet. (H.N.T.). 

177 (1009). THEREICERYX LINEATUS, Vieill. 
Paun. Brit. Ind., Birds, 111, p. 88. 
Common. Occaaional specimens have the sides of the neck, breast, 

and upper abdomen pale dirty brown without any linention. 

178 (1012). CYANOPS ASIATICA, Latll. ' 

Faun. Brit. Ind., Birds, 111, p. 92. 
Was commonly met with. 

179 (1018). CYANOP~ RAMSATI, Wald. 
Farcn. Brit. Ind., Birds, 111, p. 97. 
Found in dense forests a t  altitudes of 5800 ft. aud above. (H.N.T.). 

Common on Loi-San-PA above GOO0 ft. 

180 (1019). XANTHOLBYA HEMATOCEPHALA, P. L. S, Miiller. 
Faun. Brit. Ind. ,  Birds, 111, p. 98. 
Common in the lorver hot valleys. One specimen mas procured on 

Loi-Ban-Pa above 6000 ft. 

Family COBACIADE. 

*I81 (1023). CORACIAS AFPINIS, 'MCCI~II. 
Faun. Brit. IixZ., Birds, 111, p. 105. 
Common. 
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182 (1025). EURTSTOM~S onrsnrALIs, Linn. 
Faun. Brit. Ittd., Birds, 111, p. 107. 
Common in henvy jungle in the northern parts of the Yatsank 

State. (H.N.T.). 

Fumily MEROPIDE. 

183 (1026). M s n o ~ s  v r s r ~ ~ s ,  Linn. 
Furc i r .  Brit. Ind., Birdr, 111, p. 110. 
Common. Ascends np to 6000 ft., a t  which altitude one upecimen 

was procured on Loi-San-Pa. 

184 (1030). MELIT~OPHAGUS SWINHOII, Hnme. 
Fuun. BI-it. had., Birds, 111, p. 114. 
Common in some of the low valleys of the States. (H.N.T.). One 

ul~ot below Knlnm a t  about 3000 ft., but too much damaged to prmcvre. 

I85 (1031). NYCTIORN~S ATBERTONI, J a ~ d .  & Selby. 
I;hun. Bq-it. Ind., Birds, 111, p. 115. 
R.st11er uncommon in the States. (H.N.T.). TIYO spccimcns pro- 

cured between Tannggyi and Fort Shaman. Elevation about 3500 ft. 

Family ACCEDTNIDB. 

r186 (1033). CERYLE VARIA,  Strickland. 
Faun. Brit. Ind., Bivtb, 111, p. 119. 
Seen during the tour near several of the streams. Common around 

the laka at  Fort Stedman. 

el87 (1034). CERYLE LuanBsrs, Vigors. 
Paur,. Brit. Id., Bi~ds, 111, p. 121. 
Occasionally found a t  the head waters of some of the largcr streame 

in very dense dark forest. (H.N.T.). 

188 (1035). ALCEDO ISPIDA, Linn. 
Fauia. Bn't. Ind., Birds, 111, p. 122. 
Common. 

'189 (1043). PELIRGOPS~~ CURlAI, ,  Penrson. 
Fatrtz. Brit. Ind., Birds, 111, p. 129. 
Common in the low valleys. (H.N.T.). 

190 (1044). HALCYON SMYRNENSIS, Linn. 
Fuir t i .  Brit. Id., Birds, 111, p. 132. 
Alet with commouly along our route. 
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191 (1045). HALCYON PILEATA, Bodd. 
Faun. Brit. Ind., Birds, 111, p. 133. 
l latl~er mre. Found at low altitudes only. (H.N.T.). 

Rtnlily BW!EBOTIDE. 

*I92 (1051). Drcaoc~~os  srcoams, Linn. 
Farsn. Brit. I d . ,  Birds, 111, p. 142. 
The Great Hol+nbill was both seen nnd Lead on several occasions in 

the Yatsauk State. 

193 (1053). ANTHRACOCEROB ALBIROBTRIB, amelin. 
Fa~rra. Brit. I d . ,  Birds, 111, p. 145. 
Common. At the town of Mong P o w  2000 ft. elevation we mere 

en&,mped under a Ficus tree in fruit, which wns all day long frequented 
by this specie8 in crowds. 

194 (1054). RHYTIDOCEBO~ UNDULATES, Sham. 
Faun. Bn't. Ind., Birds, 111, p. 147. 
I l~ave only seen and shot this species in t l ~ e  evergreen forests 

skirting the banks of tlie MQkdng river in t.he Kengtong State. (H.N.T.). 

195 (1057). ACEROB NEPALENSIS, H0dgS. 
Faun. Brit. I~ld., Birds, I1 1, p. 149. 
Rare. Confined to t l ~ e  heavy forest on the highest hill mnges. 

(H.R.T.). One specimen procured on Loi-Sau-Pa at about 7000 ft. 

Family UPUPIDX. 

196 (1067). UPUPA INDICA, Reich. 
Fatm. Bn't. Ind., Bids, 111, p. 161. 
The Indian Hoopoe was fnirly common iu tlie Yabnnk State. 

197 (1086). MACBOPTERYK CORONATA, Tick. 
Faun. Bn't. Ind., Birds, 111, p. 180. 
Fairly common in the more wooded portions of the Statea. 
Other Swifta and Swiftlets were seen, but none snfflciently oloae fop 

identifiation. Among the latter a Palm Swiftlet w ~ s  fairly cornmop at 
Kdaw, but no specimens were eecured, 

J. IT. 17 
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Family CAPBIMULGIDZ. 

198 (1091). CAPRIMULGUS rsmTrcus, Lath. 
Faun. Brit. Iiid., Birth, IIJ, p. 186. 
This species mns frequently put up along the road in scrub jungle. 

I t  does not seem to nffect high fo~.est,. 

199 (1095). C A P R I M U L ~ U ~  IaDrccs, Lath. 
F a m .  Brit. Ind., Birds, 111, p. 190. 
One specimen seen and procured on Loi-San-Pa a t  abont 7000 ft. 

*200 (1096). LTNCOI~NIS CERVINTCEPS,  Gould. 
Fuun. Brit. brd , Dircls, 111, p. 192. 
Common all over the States it1 suitable localities. (H.N.T.). I ts  

~.itlging triayllabio cry was heard once 01. twice on the plateau betaeen 
Yatrrnuk and Morlg Pong. 

Fanlily TROGONIDE. 

201 (1101). HARPACTES* BRYTRROCEPHALUS, Cfould. 
Farrn. Brit. Ind., Bird?, 111, p. 200. 
Commou. Confined to 'the lower valleys. (H.N.T.). One speci- 

'men wns shot a t  Wetpynyd 2800 ft., but unfortnnntely mas so damaged 
by the shot as to be passed preservation. 

*202 (1104). CCCCLVS CANORUS, Linn. 
Faun. Biit. Iqad., Birds, 111, p. 205. 
Very common all over the States in the hot menther. (H.N.T.). 

203 (1108). HIEROCOCCTX SPAUVERlOIDES, Vig0X-6. 
Farcn. Brit. I d . ,  Birds, 111, p. 211. 
One specimen p~~ocured a t  Kynnk-ku in the northern portion of t,lle 

Yetsnnk State abont 3200 ft. in March. (H.N.T.). 

2W (1 113). CACOMANTIS Y EBULINUS, SCOP. 
Faun. Brit. Ind., Birds, 111, p. 218. 
BIet with only between Fort Stedman and SinhB. At Bow-ga-that 

3500 ft. i t  mas oommon, nfbcting the trees and bushes along the road- 
side. 

'* Harpactas, Swainson, 1837, is pro-occupied by Harpartes, Templeton, 1834, 
wed for a genna of Arachnids. 
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205 (11 14). PENTHOCEBYX BONNEBATI, Lnth. 
- Faun. Ud. Ind., Birds, 111, p. 219. 

Kalaw at 5000 ft. One specimen. 

206 (1120). EUDYNAMIB HONOBATA, Linn. 
Faun. Brit. Id., Birds, 111, p. 228. 
Very common up to altitudes of 4000 ft. (H.N.T.). 

207 (1  123). RHOPODYTES TRISTIS, Less. 
Faun. Brit. Ind., Birds, 111, p. 232. 
Rare. (H.N.T.). Seen and procured at Nanpandet 2000 ft., and a t  

WetpyujB 2800 ft. 

a208 (1 130). CENTROPUS SINENSIS, Steph. 
Faun. Brit. Ind., Birds, 111, p. 239. 
Common. (H.N.T.). 

Family PSITTACIDX. 

209 (1142). PALEOINIB FINBCHJ, Hume. 
Faun. Brit. Ind., Birds, 111, p. 259 
This is the common Paraquet met with throughout the States. 

210 (1150). LORICULIB VERNALIB, Sparrm. 
Faun. Brit. Id., B i d ,  111, p. 261. 
I have shot this species in the State of Mongpan and Mawkmai. 

(H.N.T.). 

Family STBIGIDE. 

211 (1152). STEIX FLAMMEA, Liun. 
F a w .  Brit. Ind., Birds, 111, p. 264 
Found at Teunggyi. I have taken the neste on low bushes and 

rocks on swampy ground near Teunggyi. There mere three young in 
each nest. (H.N.T.). 

212 (1160). S Y U ~ I U M  INDBANI, Sykea. 
Faula. Brit. Ind., Birh, 111, p. 275. 
On the Crag a t  Tannggyi 4400 ft. (H.N.T.). 

Family ABIONID~L 

213 (1166). KETUPA JAVANENBIS, Less. 
Faun. Brit. Id., Birds, 111, p. 283. 
I have ehot this species in trans-Salmeen blawkmai. (H.N.T.), 
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*214 (1170). HUHUA NEPALENSIS, Hod@. 
Faun. Brit. Ind., Birds, 111, p. 287. 
Occasionally found in the heavy forest a t  the foot of the high 

ranges. 

215 (1180). ATHENE BRAMA, Temm. 
Faun. Brit. Lad., Birds, 111, p. 301. 
Common in the Pein Valley Mamkmai State. (H.N.T.). One 

specimen procured just above Nnnpandet a t  about 2000 fb. elevation. 

216 (1183). Q L A ~ C ~ D I U M  CUCULOIDES, Vigors. 
Faun. Bn't. Itad., Birds, 111, p. 305. 
Wetpyuj8 2800 ft. One specimen procured. 

*217 (1187). NINOX SCUTULATA, Rhffl. 
Faura. Brit. Ind., Birds, 111, p. 309. 
Very common all over the States, except a t  the higher elevations. 

(H.N.T.). 

Family PANDIOX~DE. 

218 (1189). PANDION B A L I A ~ U S ,  Linn. 
Faun. Brit. Ind., B i d ,  111, p. 314. 
I have procured this bird on the lake a t  Fort Stedman, and also on 

the Loikaw river. 

Family VULTURIDB. 

*219 (1191). OTOQYPS CALYUS, SCOP. 
Faun. Brit. Ind., Birds, 111, p. 318. 
Common. (H.N.T.). Two specimens mere seen a t  close quarters 

round the carcass of a dog near the Fort Stedmnn lake. 

"220 (1196). PSEUDOQYPS BENGALENSIS, Gmelin. 
Faun. Brit. Ind., Birds, 111, p. 324. 
Common. Generally met with during our tour. 

221 (1202). AQUILA BIPASCIATA, J. E. Ghay. 
Faun. Brit. Id., Birds, 111, p. 336. 
This is the commonest true Eagle that is found in the Southern 

Shan Shtee. Leaves the country in May. (H.N.T.). One specimen a t  
Bow-ya-that 3000 ft. 
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222 (1205). AQUILA MACULATA, Gmelin. 
Faun. Brit. Ind., Birds, 111, p. 340. 
I have shot this species close to the town of Slongnai. (H.N.T.). 

"223 (1208). H I E R A ~ ~ U S  PENNATUS, Gmelin. 
Faun. Brit. Ind., Birds, 111, p. 3 a .  
Sparsely distributed all over the States, except on the highest 

hills in the winter. 

2% ( 12 12). S P I Z A ~ U S  L I M N A ~ ~ T E S ,  Horsf. 
B'aui~. Brit. Id. ,  Birda, 111, p. 351. 
Very common in the heavy jungles a t  the foot of t l ~ e  hill ranges. 

(H.N.T.). Two specimens obtained a t  abont 2500 ft. elevation in the 
Nong Piing Snb-State. 

225 (1217). SPILORNIS CEEELA, Lath. 
Faun. Brit. ha., Birds, 111, p. 357. 
Common in the low valleys. I procured a yonng specimen with 

only just the faintest traces of spots on the plumage of the lower 
parts. (H.N.T.). 

226 (1221). BUTASTUR LIVENTER, Temm. 
Faun. Brit. Ind., Birde, 111, p. 364. 
Common. Confined to dry elag forest up to 3500 ft. I salv an 

individual ollase a Sl~ikra (Asfur badizcs) and make it drop a lizard that 
i t  was carrying off. The Buzzard then got possession of the lizard. 
(H.N.T.). One specimen shot near the foot of Loi-Snn-Pa abont 3060 ft. 

"227 (1228). HALIASTUR INDUB, Bodd. 
Faun. Brit. bad., Birds, 111, p. 37.2. 
Coufined to the low valleys. Often seeu on the shores of the Inla 

lake, Fort Stedman. (H.N.T.). 

Y228 (1229). Mr~vus aOVINDA, Sykes. 
Faun. Brit. Ind., Birdrl, 111, p. 374. 
Common. Disappears in the rains and returns a t  the end of 

October. (H.N.T.). 

'229 (1230). MILVU~ MELAHOTIS, Temm. 
Faun. Brit. Itad., Birds, 111, p. 377. 
Common in the well-wooded States. (H.N.T.). 
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230 (1232). ELANUS CEBULECS, Desf. , 

Faun. Brit. Ind., Birds, 111, p. 379. 
Seen once or twice in the Yatsank State. One specimen obtained 

in tbe plains between Bow-ye-that and H&ho 4000 ft. 

'231 (1236). CIRCUS MELANOLEUCUS, Forster. 
Paun. Brit. Ind., Birds, 111, p. 385. 
Common. Does not leavo the plateau tit1 the end of May. (H.N.T.). 

'232 (1237). CIRCUS ERUQINO~US, Linn. 
Faun. Brit. Iiad., Birds, 111, p. 387. 
Common. Wae seen more than once near the lake a t  Fort Sted- 

man, and at Yatsank. 

233 (1238). CIBCU~ 8PILONOTU8, Grip. 
Faui,. Biit. Ind., Birds, 111, p. 388. 
Rare. One specimen procured near Mang Pang at about 2000 ft. 

234 (1244). A s ~ u s  BADIUS, Gmelin. 
Faun. Brit, Ind., Birds, 111, p. 398. 
Specimens of only the lighter Burmese form (Astur pliopsi8, 

Hume) were procured between Tannggyi and Fort Stedman, and a t  
Kalaw. 

235 (1246). ~OPHOSPIZIAS TRIVIRQATUS, Temm. 
Futm. Bn't. Ittd., Birds, 111, p. 401. 
Rare. I have shot it a t  Tannggyi. (H.N.T.). 

236 (1247). ACCIPITEB wrens, Linn. 
Faun. Bn't. bad., Birds, 111, p. M2. 
Rare. One specimen procnred on the road between Tannggyi and 

Fort Stedman a t  about 6000 ft. elevation. The speoimen, a 8, is a ' 

remarkably large one. Length 17", Wing 10.1". 

" 237 (1255). FALCO PEBIQRINATOB, S U I ~ ~ B V .  
Faun. Brit. Intl., Bivds, 111, p. 4L5. 
Has bred for the last three yeera on the steep rock known ns The 

arag " a t  Tannggyi. (H.N.T.). 

"238 (1257). FALCO JUaQER, G. E. GlUy. 
Faun. Brit. Ind., Btds, 111, p. 419. 
Common in the low hot open valleys. (H.N.T.). 
We saw but failed to secure en individual of this species which - 
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frequented a group of trees in the great p d d y  plain lying between the 
town of Miing Long and the foot of Loi-San-Pa in the Mong Kiing 
State, elevation about 3000 ft. 

239 (1260). FALCO SCBBUTEO,, Linn. 
Fun. Bt-it. Inti., Birds, 111, p. 422. 
Passes throng11 ns a migrant. (E.N.T.).  One specimen, a r e v  

iiohly coloured 8 ,  mas obtailled near the town of Yatsnnk. 

240 (1261). FALCO SEVERUS, H m f .  
Farm. Brit. Ind., Birh, 111, p. 423. 
Found sparingly in tlle well-wooded St,ates. . I have obtnined it a t  

Yatsank. (H.N.T.). 

*241 ( 1362). ERYTEROPUS A M U U E N S I ~ ,  Gnrne'y. 
Faun. Brit. Ifid. ,  Birds, 111, p. 424. 
This species passes tlirough the Stntes every year on its journey 

back to Northern Asia. I t  migrates i l l  parties of severnl hundred 
individuals, and only remains in nny one place for n day or so. The 
date on which the birds appear in the Southern Shan States is very 
constant, and is about the 15th April. 011 that date I observed i t  in 
Mawkmni in 1897, and in 1898. I saw it in large parties in tllo Yatsnuk 
State on the 18th April. Again in 1899 I met with it near Kollgtung 
on the 16th April, while this year (1900) I noticed largo numbers of 
them a t  Tannggyi on the 14th April. (H.N.T.). 

. 242 (1265). T I N ~ U N C U L U ~  ALAUDARIUS, Gmelin. 
. Paten. Brit. Ind., Birds, 111, p. 428. 

Common. (H.N.T. ). One specimen procured a t  Kalnw 4800.ft. 

243 (1267). MICRO HI ERA^ EUTOLMUS, Blyth. 
.Faun. Brit. Iigd., Birds, 111, p. 432. 
Common. Not found above 4000 ft .  ns a rule. (H.N.T.). Two 

specimens procured in the Yntsank Stnte, one at  WetpyuyB. 

Family COLUMBIDE. 

244 (1271). Csoco~ns PH(E~'ICOPTERUS, Lath. 
Fuun. Brit. Ind., Bird& IV, p. 5. 
Common in heavy hill jungle. (H.N.T.). Procured 011 the fruiting 

Ficus trees at Sinhi 4000 ft., and in the Yatsauk State. 
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'245 (1281). TRERON XEPALENSIS, Hodgs. 
Tarcn. Brit. 61d., Birds, IV, p. 14. 
Colnmon on the high ranges. (H.N.T.). 

246 (1283). SPEENOCERCUS SPHENURUS, Vigors. 
Fuz~n. Brit. Lad., Birds, IV, p. 16. 
Common on the high ranges. Found up to 6000 ft. (H.N.T.). 

A 9 was obtained on Loi-San-Pa a t  abont 7000 ft. 

247 (1287). DUCULA GRISEICAPILLA, Wald. 
Faun. Brit. Ind., Birds, IV, p. 22. 
Common up to nll altitudes a t  suitable times of the year. (H.N.T.). 

Only one specimen mas procnred during our tour ; and i t  mas only seen 
end heard in Jnnua~y  on Loi-Sari-Pa at  and above 6000 ft. 

248 (1291). CEALCOPHAP~ INDICA, Linn. 
Fu~cn. Brit. 6id., Birds, IV, p. 26. 
Confined to the lorn-lying hot valleys. I once procnred the skin of 

a iiem species of thie genus in tlie Mawkmai forests. This bird 
differed in having a pure w7~ite (not grey) rump. The bill and feet 
were of a horny-\)rornn colour nncl not red. Otherwise i t  agreed 
~vitll C. irzdioll. Unfortunntely the skin was destroyed by dogs before 
I could return to head-qunrters. I noticed several individunls in the 
forest in which I allot the specimen noted above. 

249 (1297). ~ E N D R O T R E R O N  HODQSONI, Vigors. 
Farm. Brit. I n d ,  Birds, IV, p. 33. 

I have procnred a most extraordinary bird for these hills (the 
eastern elopes of the Crag a t  Tannggyi), wiz., the Spotted Wood-pigeon, 
This bird according to Blanford ia confined to  the Himal~yas and 
Eastern Thibet a t  altitudes of from 10,000 to 13,000 ft. in the summer. 
I it nt Taunggyi last Sunday 22ud April (the hottest time of 
the year here is tlie end of April), on the Crag a t  abont an altitude of 
5600 f t .  I saw several others a t  the same time." (Extract from a letter 
dated 24th April from Mr. Thompson). 

250 (1304). TURTUR ORIENTALIS, Lnth. . 
Fnltn. Bqit. Ind., Birds, IV, p. 40. 
T l~ i s  dovo ma8 rery common. Several specimens mere procured, 

*251 (1309). TURTUR CAMBATENSIS, Gmelin. 
Faun. Brit. Tnd., Birds, IV, p. 45. 
Comliron. (H.N.T.). Observed during the tour near tlle towns of 

Mong P6ng nnd gong Long. 
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252 (1312). &~ACBOPYC~IA TUBALIA, H0dgS. 
Fatm. Brit. Ind., Bids, IV, p. 49. 
Decidedly rare. I lately proonred a very fine epeoimen in the 

N.-W. portion of the Yatsank State a t  an altitude of 3600 ft. 
. . 

Family PEABIANIDE. 

253 (1328). GALLUS PERRUQINEU~,  Blyth. 
B'aurt. Brit. Ind., Birds, IV, p. 75. 
Common. I have not found this species a t  altitudes above 4500 ft. 

(H.N.T.). 

254 (1331). PHA~IANUB HUMIE, Hume. 
Faun. Brit. Id., Birds, IV, p. 80. 
Found a t  Kalaw, oti the hill behind Taunggyi, very common in 

tlsans-Salween Mewkmai at 3500 fb., and I have recently put up r 
magnificent male at Paying011 on tlle plateau in the N.-W. corner of 
the Yatsauk State. (H.N.T.). 

255 (1340). QENNEUS LINEATUS, Vigors. 
Faun. Brit. Ind., Birds, IV, p. 92. 
One 8 out of a small party of three or four shot at Wetpyu-yB 

2800 ft. 

' '256 (1352). BAMBU~ICOLA FYTCHII, Anderson. 
Fatm. Brit. bd. ,  Birds, IV, p. 110. 
Common. (H.N.T.). Met with on one occasion only during the 

tour, at Tannggyi 4800 ft. 

257 (1356). COTURNIX COROPANDELICA, amelin. 
Faun. Brit. Ind., Bbr&s, IV, p. 116. 
Common a t  HBho in the rains. 

258 (1363). ~ ~ B O E I C O L A  BUFIQULAUIS, Blgtb. 
Faus. Brit. Id., Bird#, I.V, p. 126. 
One d specimen procured on Loi-San-Pa a t  rbont 6000 ft. It 

belongs to the sub-species or variety named A. tickelk by Hume. 

259 (1374). FRANCOLINUS CFIINENBIB, Osbeck. 
Faun. Brit. Id., Birh, IV, p. 138. 
Very common on the plateaux but was not seen or h e a d  on Loi- 

San-Pa. Thia bird has a habit of sitting on trees by the roabide, from 
whenco i t  keepe uttering ite characteristic call; 

J. TI. 18 
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Family TUBNIQIDE. 

260 (1382). TUBNIX PUGNAX, Temm. 
Faun. Brit. Ind., Birds, IV, p. 151. 
Common. (H.N.T.). One specimen wae procured in the Yatsank 

State at about 2500 ft .  

Faniily RAI.LIDE. 

261 (1403). GALLINULA CIILOBOPUS, Linn. 
Falrra. Brit. Bad., Birds, IV, p. 175. 
This species mas common on the lake s t  Fort Stedman and on the 

mai.sh near Yntsank. 

*262 (1404). PORPEYBIO POLIOCEPHALUB, Lath. 
Fauib. Brit. I d . ,  Birds, IV, p. 178. 
The same remark applies to this as to the preceding species. 

82G3 (1405). FULICA ATRA, Linn. 
Fc'clan. Brit. Ind., Birds, IV, p. 180. 
Apparently not so common as the two preceding ~pecies. 

8264 ( lalo) .  GRUS SnARPIr, Blanf. 
Parra. Brit. Ind., Bird#, 1V, p. 189. 
Close to the lnke of Fort Stedmrrn a couple of parties of tlils species 

were seen saeficierltly close for identificstioil. So far as my observation 
goes this bird does not build nearly as large a nest as a. antigone. Its 
cry too seems to me to differ somewhat. 

Family ~ L A B E O L I D E .  

265 (1425). C~LAREOLA ORIEPITALI~,  Lench. 
Fauta. Brit. Lad., Birds, IV, p. 214. 
Yatsank State, on the Honnn plain. (H.N.T.), 

266 (1427). GLAREOLA LACTEA, Temm. 
Fuun. Bir't, Itad., Birds, IV, p. 216. 
Iu the valley of.the Yong-Mawkmai State. (K.N.T.). 

Fatnily PARRIDE. 

267 (1U8). ~ ~ E T O P I D ~ U ~  INDICUe, Lath. 
Faun. Bait. &ad., Birds, IV, p. 218. 
Very common on all the tanks. (H.N.T.). 
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268 (1489). HYDBO~ASIANUS CIIIRURGUS, S C O ~ .  
Faun. Brit. Id, Birds, IV, p. 219. 
A few were seen and one shot near Bow-ya-that. 

Family CHARADRIIDE. 

269 (14132). SARCOORAMMUS ATRINUCHALIS, Bly th. 
Faun. Brit. 61d., Birds, IV, p. 226. 
Very common. (H.N.T.). One specimen at  HBho. 

*270 (1435). HOPLOPT~~RUS VENTRALIS, Wagl. 
Faun. Brit. I d . ,  Birds, lV, p. 229, . . 
Common on the banks of the larger rivers, sncll aa tlie Sdweon and 

Mitkong. (H.N.T.) . 
271 (1489). CHABADRIUB FULVUS, Gmelin. 
Faun. Brit. Ind., Bircb, lV, p. 234. 
Common on the shores of the lake at  Fort Stedman and at  HBho. 

(H.N.T.). 

272 ( ? ). & ~ I A L I T I S  p.? 
A Sand Plover waa procured by me new HBho 4200 ft., but was 

carelessly lost by my eorpant who mas cai~ying it before it m m  exa- 
mined and identified. 

273 (1460). TOTANUS HTPOLEUCUS, Linn. 
Faun. Brit. Ind., Birds, IV, p. 260. 
Met with at  Kalaw, Fort Stedman, Bow-ya-that, h. 

274 (14.61). TOTAWS GLABEOLA, GmeliIl. 
Faun. Brit. Ind., Birds, IV, p. 261. 
Sinha 4300 ft. 
Near the lake at  Fort Stedman and on the road to Bow-ye-that a 

few SOints of kinds were seen but not proanred or identified, I am sorry 
to say. 

275 (1482). SQOLOPAX RUETICULA, Linn. 
Faun. Brit. Ind., Birde, IV, p. 283. 
Common. Several are shot every year at Taanggyi. (H.N.T.). 

276 (1483). GALLINAQO BEYOBICOLA, Hodgs. 
Faun. Brit. Ind., Birda, IV, p. 285. 
Common in the marshes to the south of Taunggyi, where several 

couple are shot every year. (H.N.T.). 
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277 (1484). G A L L ~ A G O  C&LBST~S, Froneel. 
Faun. Brit. Ind., Birds, IV, p. 286. 

278 (1485). GALLINAGO STENUEA, Kul~l. 
Faun. Brit. Ind., Birdu, lV, p. 289. 
Both species of Snipe are common. The latter is perhaps more 

plentiful than the former. 

279 (14187). GALLINAQO GALT.INULA, Linn. 
Farm. Brit. Ind., Birds, IV, p. 292. 
A few are shot every year on the shores of the Fort Stedman lake. 

I t  is also found at Hopong Saga and Mawkmai. (H.N.T.). 

280 (1488). ROSTRAIULA CAPENBIB, Linn. 
Faun. Brit. Ind., Birds, IV, p. 293. 
Very common. (H.N.T.). 

I .  

Fanlily LABIDE. , . 

281 (1491). LARDS BRUNNEICEPHALUS, Jerdon. 
Faun. Brit. had., Bin&, IV, p. 301. 
Two specimens procured on the Fort Stedman lake. 

282 (1496). HYDROCHBLIDON HYBRIDA, Pallas. 
Faun. Brit. Ind., Birds, IT, p. 307. 
Found on the Fort Stedman lake. I have not noticed i t  anywhere 

else except ou the Salween river. (H.N.T.). Three speoimem pro- 
cured. 

Family P~A~ACROCORACIDE. 

*%3 (1526). PHALACROCORAX CABBO, Znn. 
F a u ~ .  Brit. Ind., Bish, IV, p. 340. 

'488 (1528). PHALACROCOBAX JAVANICUS, Homf. 
Faun. Brit. Ind., Birds, IV, p. 342. 
Both species ere common in the States in suitable localities. 

(H.N.T.). 

*a85 (1529). PLOTUS Dl ELANOOAETBR, Pennant. 
Faun. Bn't. Ind., Birds, IV, p. 344. 
Very common. (B.N.T.). I p ~ s s e d  within a few feet of one sated 

on a fishing stake in the lake at Fort Stedman. (C.T.B.). 
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Family IBIDID&, 
'286 (1544). PLEGADIS PALGINELLUS, Lion. 
Faun. Brit. Ind., Birds, IV, p. 364. 
Not uncommon. (H.N.T.). A small flock was seen but unfor- 

tunably out of shot, in the swamp near the town of Mong Liing 3000 
ft. 

Family CICONIIDE. 
287 (15443). DISSURA EPXSCOPU~, Bodd. 
fiu9a. Brit. Ind., Birda, IV, p. 370. 
One shot at M6ng Pong 2500 ft. Seems, in the States, to keep to 

the banks of streams. 

*288 (1550). LEPTOPTILUS DUBIUS, Qmclin. 
Faus. Byit. Id., Birds, IV, p. 373. 
Rare. I have seen it close to the MAkong river and once a t  

Tannggyi. (H.N.T.). 

Family ARDEIDE. 
. *289 (1566). ARDEOLA BACCEOS, Bonap. 

E1aun. B7it. I ~ t d . ,  Birds, IV, p. 394. 
Found throughout the States. (H.N.T.). 
I believe I saw A. grayi too, several times, but no specimen was @hot, 

snd I cannot be certain that I identified it correctly. (0.T.B). 

'290 (1568). NYCTICORAX GRISEUS,  Linn. 
E'aun. Brit. Itsd., Birde, 1V, p. 397. 
Common. (H.N.T.). 

Funtily ANATIDE. 
eQ1 (1589). DENDROCYCNA JAVANIC A, Horsf. 
Faun. Brit. Iitd., Birds, IV, p. 430. 
Very common. 

292 (1591). NETTOPUS COROMANDELIANUS, Cf.melin. . 
Faurt. Brit. Ind., Birds, IV, p. 4d3. 

. Common. Specimens of both the above were shot on the Fort 
S t e d ~ n n  lake. 

293 (1593). ANAS PQCILOEHYNCHA, Forsb. 
Faun. Brit. Ind., Birds, IV, p. 436. 
Common. This and the next species meet a t  the lake, Fort Skd-  

man, and intermediate individriala (hybrids) are often shot. (H.N.T.). 
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294 (1593 M e ) .  A N A ~  ZONORHYNCHA, Swinh.' 
Common. (H.N.T.). Met with during our tour on the Fort Eted- 

man lake and at  Miing Piing. 

295 (1595). CEAULELASMUS STREPERUB, Linn. 
Faun. Brit. Ind., Birds, IV, p. 440. 
Abundant at Mongnni and on the marshy ground bordering the 

Thabet Channg (stream) in the Hopong and Wanng Wnn States. 

296 (1600). DAFILA ACUTA, Linn. 
Fauw. Brit. Ind., Birds, IV, p. 447. 
Common. ( H.N.T.). 

291 (1601). QUERQUEDULA CIBCIA, Linn. 
Faun. Brit. Ind., Birds, IV, p. 4 9 .  
Common. (H.N.T.). This and tho preceding species was not nn- 

common on the Fort Stedman lake in December nnd January. 

'298 (1602). SPATULA CLYPEATA, Linn. 
Faun. Brit. Ind., Birds, IV, p. 452. 
Rather rare. Fonnd on the Fort Stedmnn lake and the Mongnai 

' tanks. (H.N.T.). 

299 (1606). NYROCA FERRUGINEA, Gmelin. 
Faun. Brit. Ind., Birds, IV, p. 460. 
I have shot this species on the small tank at  Mongnai. (H.N.T.). 

Family PODICIPEDIDE. 

300 (1615). PODICIPE~ OBISTATUB, Linn. 
Faun. Brit. Ind., Birds, IV, p. 473. 
I once obtained a pair on the Inld lake, Fort Stedm~n, in December. 

'301 (1617). PODI~IPE~  ALBIPENNIS, Sharpe. 
Faun. Brit. Id., Birda, IV, p. 475. 
Common. (H.N.T.). 

Thie Duck is not given in the Faun. Brit. Ind., Birds, bnt is mentioned in 
part ii, p. 148, of the eeoond part of Mr. Engene W. Oates' " A  Manna1 of the Game 
Birde of India" (1899), nnd i n  desoribed in the Cat. Birde B. M., vol. xxvii, p. 211, 
n. 12 (1895). Mr. Oatee calle this epeciee the Cbineae Grey Duck, and p r o p e e  for 
it  and for two other epeciee the new generio name of Polionetto. I t  ham been 
provioosly recorded from Indian limita from Kentung in the Ghan States in the 
" U n "  Newepsper (10th January, 18!3D), amording to Mr. Oatee. [ED.]. 
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VI1.-On tL P m  of Cormorant inhabiting the Crozette 1elands.-By 
F. FINN, B.A., F.Z.S., Deputy Buperintendent of the Gbdian Museum. 

(With exhibition of specimen.) 

[Eleoeived 80th May; Bead 6th Jnne, 1900.1 

In  the British Museum Catalogue of Birds, vol. xxvi, p. 394, 
Mr. W. R. Ogilvie-Grant refers the Cormorant of the Crozette Islniids 
to PhaZacrocoraz uerruwsus, with a mark of doubt. It may t1iei.efore be 
of interest to oinithologists to know tliat we have in the Indian 
Museum, among the specimens belonging to the Asiatic Society, 
the type of Blyth's Hypoleucus ~~lelanogenis (sic), which came from 
tlie Crozettes, nud was received in 1860 from the lnte Mr. E. L. 
Layard, on behalf of tlie Government Musenm, Cnpe Town, together 
mith numerous skins of South African Mammals and Birds. As tho 
reference, in J.A.S.B., vol. xxix, p. 101, bas appareutly beer1 overlooked 
by the antlior of the Catalogue, I give i t  below in full :-"*HYPOLEUCU~ 
MELrNoasNIs, nobis, n.8. Very like H. vnria8 (Gm., Ph. hypolettcos, 
Gould), of Australia, but distinguislled by its black cheeks and crest- 
feathers 12 in. long. Wing 10: in. Tail 5 in. Bill to forehead 2& in, 
Foot 4 in. Fi.om the ' Crozettes.'" 

The asterisk indicates that the species was new to the Asiatio 
Swiety's collection. The skin wns monuted, but hus been long ago 
diamonnted, and is now in a rather bad stnte. I t  bears part of a paper 
label with the name, locality, and reference to description in Blytli's 
handwliting. A later label repeats the information, with the addition 
of the donor's name. 

On comparing the specimen in question with the excellent figures and 
desoriptio~is of the &goZertcus group of Cormorants in the volume of the 
British Museum Catalogue above referred to, i t  is seen to be obviously 
most closely allied to Phalacrocoraz albiventer and P. vmcosus ,  being 
generally purple-blaok above, glossed green on wings, and white below 
from chin to vent, and the feet having evidently been orange, not black 
as in P. uariucr, with which Blyth compared it. The chin-feathering 
extending barely before the gape, and the black cheeks noticed by Blyth 
evidently ally it to the two firat-nnmed species ; and i t  further agrees 
mith the former of these in the black not extending down the side of the 
lower jaw, and in the possession of a moderate white alar bar; the 
smaller dimensions, lowever, bring it nearer to P. verrzfcosus, with which 
i t  almost exactly agrees in this respect,, and to this species I should be 
inclined to refer it, unless i t  be considered distinct, in which case the 
Crozette Island Cormorant will stand aa Pholacrocoraz melanogenya 
(Blyth). 
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V1II.-On Two Rare Iildia~r Pheasants.-By F. FINN, B.A., F.Z.S;, 
Deputy Sz~perilgtenderat of the Indian Mueetrm, and LIEUTENANT H. H. 
TURNER. 

(With exhibition of specimens;) 

LUeceived 80th May ; Read 6th June, 1900.1 

The Plieosants I am dealing with in the present brief paper were 
met with in the Chiu Hills during the present year by Lieutenant H. H. 
Turner, who is responsible for the accompanying notes in brackets, and 
~vllo submitted his specimens of the birds Lo me for identification. 

Phaa'anus hrrntb. 

A typical male of this species, agreeing with the Manipnr folvm, of 
which we have a specimen in the Museum, not with the nearly white- 
rumped Ruby Mines race or species discrimiaated by me in J.A.S.B., 
vol. lxvi, pt. 2, p. 523, nnd since named by Mr. Oates (Ibis, 1898, p. 124) 
Calophasis burr~iannicue. 

[I had left my camp, which was pitched about six miles from Fort 
White, on the eveuing of the Gth March, to go nfter sollie Hill Partridge, 
which one O F  my me11 liad seen jnst below my camp; not seeing any 
a i g ~ ~ s  of them, I walked on for about a mile, and wns returning along 
tho road (the Fort White-Kalemyo road), when glancing down the kh~rd 
L saw something grey disappearing in tlie long grass jnst below me. I 
immedi~tely stnrted to go after it, when I saw what appeared to me a 
light blue strenk just disappearing. I immediately fired, but i t  waa 
with fitint Lopes that I walked up to tlie spot, as not only did I think 
t l ~ e  bird had disappeared before I shot, but I liad just a t  t l ~ e  moment 
~f shooting slipped. I was therefore very much delighted when I' saw 
the blue strenk tnmbling down the khud below me. I immediately 
went after him and secured him; as I was descending the original 
grey bird, which was evidently tho female, got up and flew a short 
distance. I wnlked her up, and my dog again put l ~ e r  up ; unfortunately, 
owing to the tliick jungle, I was unable to get a shot. Walking on, 
however, I put up another, wl~etller a cock or hen I could not say, as 
i t  was already dusk. I fired, but the bird flew away, and although I 
believe i t  dropped, I could not find it. These birds when I saw tliem 
were feeding amongst the dry leaves which littered the ground. 

The next eveaing I tried the upper side of the road and put 
several (four a t  least) of these same birds out of some long grass on 
a steep hiil-side. I only managed to get one long shot, which waa 
not successful. I again tried the next morning, and was eumeeefnl in 
bagging another; my dog put i t  np on our right, and flying vw 
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low thirnugh tho buallea it crossed just in front of me. Dnfortunately 
the bird wns not well skinned and I had to throw this specimen away. 

The specimen that I Lave retained is a full-grown cock ; the other 
one was a young cock aithont the long tail; the plumage was otherwise 
identical with that of the other bird. The hill on which I obtained 
them specimens wm between 4000 and 5000 feet high, being one of 
the spn1.s of the Chin Hills running do\vn into the Kale valley, and 
the birds mere close to the Fort Kalemyo-Fort White road, just abont 
a t  milestone 20. The latitude is approximately 23O, and the longitude 
approximately 94'. ] 

Qenwautr davi8oni ? 
A pair of Kalij procured by Lieuhunnt Turner appear to come 

nearest to what Mr. W. R. Ogilvie-Grant (Cat. B. M. Birds, vol. xtii, 
p. 304), rrnd Dr. W. T. Blanford (Faun. Brit. Ind., Birds, vol. iv, 
p. 95), call by the above name. The male resembles that of a. h ~ f i l d i  
in size, and in form of tail, and possesses equally well-marked white 
bnnds on the feat11el.s ot the lower baok and mmp. It dif£ers, however, 
markedly in having the fentheru of the upper surface behind the head, 
wings, nnd tail, all clearly though finely penoilled with white irregular 
lines, the line on the white-tipped bnok and rump feathers which 
precedes the wl~ite baud a t  the tip beitig separated from i t  by a black 
space abont equal in breadth to the band itself. A few of the feathera 
of the black under-surface are similarly but less olearly pencilled with 
white upon their onter webe. 

It is thus intermediate between a. horsfieldi and a. sn&rson,Y 
(with the type of which I have c0mpare.I i t )  but far more nearly 
approaches the fol-mer, not having the long curved fail and orest of 
the latter, and with tlle white penoillings much rednoed in breadth 
and less regular. There is also no tendency to plain whiteness in the 
middle or to blnckneas in tlle onter tail-feathere, nll being equally 
black with white pencilling. It mnet also very closely resemble Mr. 
E. W. Oates' B. williaaei from the same district, (L'The Game Birde of 
India," vol. i, p. 342) ; bnt that bird has the light markings of the 
plumage buff nnd not white, except for the barring on the rump. It 
is quite different in chamcter from the Asiatio Socieby's specimens of . 
forme irrtermediate between a. hor@ldi and 0. linenttrs, the white 
markings in these being blurred and indistinct. 

I dealt with the qnertion of the type of B. mdersoni of Menrsre. Elliot, 
Blanford, and Ogilvie-Grant in  the I b i s  (1899, p. 8S1), and photographs of thie en, 
now in the Britieh Mneenm. The a. andessoni of Mr. Oaten' work ie the ff. dclvisoni 
of the " Fauna I' and the " Catlrlsgae.n [F.F.] 

J. 11. 19 
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The female is like that oE Q. korsfieldi, but paler and duller, and 
with the stippling of the plumage more distinct; the black lateral 
tail-feathers also are pencilled wit11 while, ns in the male, but less 
rcgulal.ly, and the pencilling tends to die out a t  the tips of the outer 
pairs. 

This scx also the~efore appears to closely correspond with Mr. 
Oates' G. willian~si, except again for the white pencilling, which also 
does not tend to disnppenr OII the outermost feat11ei.s to the extent 
indicated by MI.. Ontes. The fucinl skin in both birds has evideutly 
been red, and the bill and feet horn-colonred, as in (3. horsjieldi. 

This form is thus distinguishable from any as yet described, and, 
if it sl~ould be thougllt worthy of e name, might be called U. turtrer-i, 
aEter its discoverer; but I am very much averse to giving names to 
these numerous and variable forms oE Gennmrs, end heuce range i t  
provisionally under that snbspecies of Q. AorsJie2di to which i t  bears 
the most resemblance. To Q. lineatas I should sny that i t  had no 
relationship, unless G. ntatlersoni be indeed, as Dr. Blanford suggests, 
e cross between this species and Q, nycthemerrrs. But without breeding 
together Q. nycthenawris, Q. horsfieldi, and Q. lineatrls in coxifinernent 
and noting the result, I do not see how the status of these numei.ous 
more or less pencilled forms of the genus is to be settled. The buff 
peticilling in some of the species described by Mr. Oates is peculiarly 
difficult to ncconnt for, except on the supposition that they are all 
really distillct, which seems to me most improbable d prioii. 

[The two (cock atid hen) Kalij mere shot by me on the 15th 
March, 1900, on the road between Ktllewa and Minza, Kalewa being m 
important village on the Cllindnin from whence supplies are sent up to 
tile C1li11 Hills ; Mirlza is a small village 20 miles or so to the aoutl~ of 
Kalema, the birds being shot about 12 miles from Kalewa. When first I 
saw them they were in the thick bushes on the bank of a small stream, 
but they immediately flew into the bnmboo jungle, and i t  maa here that 
I shot them. I shot. allother the next morning close t o  the anme spot, 
but my dog so spoilt the skin that I had to eat the bird instead of 
skinning it, and very excellent eating i t  wns. I had already shot a hen 
of this species (I think t l~ere  is little doubt that i t  was the same, though 
rather darker than t l ~ e  female I rnentio~~ed above) a t  Yasygo, a village 
in the Kale valley about 50 miles to the north. It was shot, however, 
a t  sncll close quarters thnt the skin maa ruined. 

The latitude in which the above pair were found is approximately 
23', and the longitude approximately 94' 30' ; the elevation was between 
600 and 800 feet.] 
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1X.-Notes on the 8trlrctur.e and Function of the Tracheal Bulb in mala 
Anatid@.-By F. FINN, B.A., F.Z.S., Deputy Sup'ntendent of the 
Indian Mtrstrem. 

[Received Nth May ; Read 6th June, 1800.] 

The peculiar bony, or bony and membranous, bulbs found a t  the  
base of the trachea in so many males of the duck tribe, are well known 
to be confined to individuals of t h ~ t  family and sex alone. But, well 
known as the Aiiatidm are or should be, from the fact that so many 
species are shot for food or kept in captivity, thus making specimens 
easily available for dissection, this structure of the trachea doee not 
appear to have been recorded in some even of the best known species, 
nor does its functional importance ever appear to I!ave been fully 
realized I t  is my purpose here to note briefly some specific peculiarities 
in the form of the organ which seem to have escaped the notice of 
naturalists, and to conclude with some observations on its presumable 
use. 

Nettoyfur coromndelianus. 

In writing a popular series of articles iu the Asian newspapeld 
in 1898-99, deslined for sportsmen who wished to identify the dncks 
they shot, I was careful to note the structure of the trachea in each 
species when I was able to give the information, in hopes of interesting 
my readem in this point. Thus I mentioned that the male of the ~ b o v e  
species was devoid of a traaheal bulb, a fact I had ascertained from my 
own examination of the trachea of this bird. Dr. W. T. Blanford, in a 
letter to me on the subject, has informed me that this observation ie 
new, and I am hence induced to record i t  here. I find, however, that 
Sir ,E. Newton (Ibis,  1863, p. 459), says of Nattopus aurituu, " Unlike 
most other ducks, the trachea of the male in this species is of a very 
simple form, there being scarcely any enlargement whatever a t  the 
lower extremity." I t  is possible, therefore, that the absence of a 
traclieal bulb may characterize the genns, aa appears to be tho case with 
E~.ismatttrn, in which genus MacCfillivi~y, presumably referring to 
E. rubida, states that " There is no exp~nsion 01. tympanum, a8 in other 
ducks " (Om. Biogr., vol. iv, 1838, p. 331, j de  Beddard, Structure and 
Classification of Birds, p. 464, footnote). Pallas certainly states (Zoog. 
Roes. As., vol. ii, p. 285), that such R tympannm is absent in E. leuco- 
cephala, a fact which I Lave been nble persorially to verify (see J.A.S.B., 
vol. lxri, pt. 2, p. 527). I t  would, however, be rash to aasume that 
ouch deficiency of the tracheal bulb must necessarily apply to all the 
speoies of these genera, since among the members of the genus 
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Oidsn~ia, 0. nigra alone is exceptional in having no difference of this kind 
between the sexes. 

Aiz galerictrlata. 

Well-known as is the Mandarin duck, I have been nnable to find 
any reference to a description of the tracheal structure of the male, and 
I therefore venturo to record that there exists in this sex of the specie8 
a large, rather flattened, thin-walled bony bnlb of rounded outline, somo- 
what resembling that of the Muscovy (Cailina moschata). 

dairirm moschata x Anas bmchns. 

I t  may be of interest to note that the male hybrid between these 
two domestic ducks, judging from two specirnelle of each species and of 
the hybrid exsmined by me, agrees with the Mallard in the size and 
form of the tracheal bnlb, but has this rather thinner-walled, t h ~  
approaching the structure of the very thin-walled balb found in the 
Muscovy drake, the very flattened nnd expanded form of which ie 
oharaoteristic. 

I have h e n  unablo to discover nuy mention of the form of the male 
trachea in this spec iq  and so mas unable to give any account of it 
when writing the series above-mentioned. Since then, however, I have 
obtained a specimen, nnd find the bulb present nnd bony-walled, but 
very small, only about the size of R pea, thus differing very muclt from 
the great double inflabion found in Tab-na cornuta. 

FUNCTION OF THE TRACBEAL BULB IN DRAKES. 

!&ere can be no doubt that the use of this peculiar structure is to 
modify the voice of the owner, as was pointed out, indeed, by Y d l  
(" Bl-itisli Birds," a~.ticle Mnllnrd) many years ago ; but the fact needs 
drawing attention to, as i t  has been doubted, for Cones (fide Dresser, 

Birds of Europe," article Americau Bittern) states that " The curions 
cartilsginous or osseous bulbs a t  the lower larynx of most Ducks seem to 
have no i~~fluence on tlre voice." But nothing could be further from the 
truth. Yarrell ( loc .  cit.) approvingly quotes Gilbert White's observatim 
on the sexual difference of voice in Ducks ; u d  careful study of the 
living birds will show that in nearly every case where the tracheal 
enlargemeut exists in the male, 11e emita a correspondingly different 
note from the female-generally one of a weaker character, if wt always. 
The accompanying table will make 1.his point clear. 
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With a bony bulb in trachea of male. 

Name. Voice of Male. Voice of Female. 
Carilza moschaia. A panting hiss. A s l~arp quack. 
A 2  gatericulata. A s n o r t i ~ ~ g  whistle (weesh!) A quacking sneeze (atch !) 
Chenalqpez asgyp- 

tabus. A llnsky chatter. A harsh barking quack. 
Ettnetta falcata. A whistling cry like e A quack five times repeat- 

duckling's. ed. 
Dafih acolta. A faint weak quack. A harsh single quack. 

With a porfly bony, pavtly naen~bronous bulb in trachea of naale. 

Rhodonessa mry- A melodious double a l l  Not known ; but nerer 
ophyllacea. (wrcgh-ah !) gives t l ~ e  male note, while 

the drake often calls. 
Nyroca baeri. A faint low quack. A harsh croak (kaw !) 
Nyrocn africnila. 1 9  9 ,  

Merganser cador. A harsh croak (kaw !) A shorl abrupt qnack. 

Of c o u m  many more well-known cnses could be given, but I have 
in the above table merely given some, which being impetlectly or not st 
all recorded, have attmcted my special notice. Caearoa rutila ie an 
exception proving the rule, since in this bird the tracl~eal bnlb of the 
male is, as above noted, singularly small, nnd there appears to be no 
difference between the voice of the sexes in consequence. Authors in 
deecribing the sexual difference in the voices of various Ailatidas, often 
~ p a k  as if the quack were common to both sexes, and anolher note 
peculiar to the male alone. A t  other times no sexual distinction i n  
voice is mentioned, ae in Hnme's account of the Pinhi l  (Dafila acute) 
"Game Birds of India," vol. iii, p. 193). The same explanation will, I 
think, amount for both errors, the birds having been studied from a 
distance when in flocks, and the cries of the separate birds t l ~ m  having 
been confused. With regard to onr two domestio ducks (Anus boschas 
and Uairina nzoschata) the drakes seem quite incnpble of giving tl~e 
dmok's note, and oiee uersd, and I think the same rule will be foar~d to 
apply throngboat. Thnt there are certain species, like N e t t o p  two- 

nzandelianus and CEdenaia nigra, in which the male has no trncheal bulb 
and yet gives a different call from the female, in no way invnlidates the 
importance of this structure in the others ; for the voices of male birds, 
in the Qallinm and Passeres for iustance, often differ from those of 
females without any corresponding differenoe in anatomical struc(nre. 
The tracheal bnlb in the Anatidat, where found, merely, in my opinion, 
makes moh difference neceamry nnd permanent. 
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cannot be nsed for the genus of Butterflies proposed by Boisduval in 
1832. In 1888 Mr. H. J. Elwes placed the genns in the Nyrrtphalinils. 
I n  1852 Mr. J. H. Leech placed it in tlie Nynl~pha1il)ta. In 1808 Dr. Karl 
Jordan placed the snbfamily CalEi,tagin~s [sic!] in t.he family Nymphs- 
lid#. Lastly in 1899 Mr. John Watson noted that tlie g e ~ ~ n s  hns ' &  A 
great similarity to tile Pc~pilioni& (subfamilies Papilionilw, Pai~nnssiirw, 
find Pie-rinse), and to the Nymphalitl~ (uubfamily Dartairice, but not to 
the snbfamily which includes the getlus Hypolyi~znas*)." In wtiling to 
me on February loth,  1900, Mr. Watson says that the genus " Must be 
placed uext to (not ill) the Dnizaina." 

Mr. Watson notes that the egg as far as Ile hns been able to study 
it wit11 very insufficient nnd imperfect material, i.e., the broke11 upper 
portions of two eggs of Culinagn davidi~, Obel.tl~iir, obtained fmnl tbe 
dried body of lhe female, shews thnt Calinaga is near to the Dailahrm, 
i.e., to the genera Heslia and Dannis. I hnve n o t h i ~ g  to urge a g a i ~ ~ s t  
tllis conclusion, in fact I agree with it so fai- that I think i t  probable 
that Caliruga is allied to tile subgenus Railelza of the genns Darzais. 
The acquisition of a perfect freshly deposited egg would, I may note, 
settle defiuitely a t  once and for ever tile position of this anomalous 
genus. I may note that Mr. W. Dol~erty hna poiuted out that Birdmla 
nicobariccc, Wood-Mason and de Nichville, llns 16 vertical ribs on the egg, 
and that Radena vzrlgajis, Rntler,  ha^ from 14 to 16 rertical ribs, and 
25 cross-lines. When the egg of Caliraaga is discovered i t  will be ill- 
faresting to note if the verticnl ribs and cross-lines agree with those of 
Budena. Mr. Doherty describes the eggs of the Uanairlta as 6 L  Much 
higher thnn wide, leathery, radiate, with numerous broad flattened libs 
nnd distinct c~.oss-lines, reticul~te over a small area a t  the apex." The 
nlicropyle of the eggs of butterflies is of little or no value for classi- 
ficatory purposes. 

As regnrb the foreleg, which in the male is very hairy, imperfect, 
having bnt a single joiut to the tn~.sus, wl~ile in the female it is perfect, 
having five tarsal joints, the terminal joint furnished with a pnir of cllrws, 
R pair of parouychia, and a pulvillns, Mr. Watson notes that tlle female 
of Calinaga " Shews in its tarsal structure the most ancient type of leg 
of the wholo of the NymphaliJe." I have examined the forelegs of h t h  
sexes of Calinaga, which I could not do in 1886 when I dealt with the 
genus in the second vol. of " T l ~ e  Butterflies of India, Busmnh and 
Ceglon," as a t  that date I liad seen no female, from which i t  is clear t I ~ a t  
tbe genus cannot be placed in M. Constant Bar's group Tetrapoda, in which 
both sexes have the forefeet or tarsi imperfect, the Tetrapoda being 

Beate Hypolimnas. 
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equivalent to the family Nywphali&, but thnt Calinagn should find e 
place iu the Hclteropodu, which has the foreFeet imperfect in the male 
but perfect in t l ~ e  femnle, the Heteropoda being equivalent to the 
families I;erno7liidzs ar.d Lycastaidst?. But to place Cnlisaga in either of 
tliose fn~nilies on tlie structure of the forelegs only is obviously ont of 
the question, as in every other respect the genns shews no relationship 
ta those families. Tlle forelegs of both sexes of Calinaga are highly 
specialised, and have lost all fullctional characters, being extremely 
small and quite unfitted for walking. Tllis is a characteristic of the 
Nys~phalidst?, but t l ~ e  fact that the male has a nymphnlid foreleg, while 
the female haa in structure a foreleg, whicl~, but for its ridiculously 
smnll size unfitting it for use, would plnce tlie genus amonget the 
Len~oiaiib, Lywi t ib ,  Papilionitb and Hesperiidm which have six fully 
developed ambulatory legs i t 1  the female, removes the genns from any 
kuorvll family of butterflies as hitherto diagnosed, the strncture of the 
forelegs having oE recent years beell largely used an a primary basis on 
which to divide the families. 

Colirmga l ~ a s  a prototype in the genus Pseade~s1.golie~ usnally aleo 
placed in tho ~ubfamily Nymphalinm, but for which Dr. Karl Jordan 
luaa proposed the subfanlily name Psel~~?er.golirbs, the forelog of the male 
of wbicl~ Ins a single joint to the tarsus, the female having fire tarsal 
joints, the terminal joint furnished with a pair of claws, a pulvillus, and 
bifid pnronycllia. In both sexes in Pseudcwgolis the forelegs are very 
distinctly longer both actually and proportionally than in Cali~~aga (in 
while they are ~~idicalously short), but are still quite unfitted for malk- 
ing. Pserrdergolis therefore is axlother genus that can find no place aa 
far as I oan see in any existingfamily of buttedies ns hitherto dingnosed. 
I ts  transformntions (Paerrdergolis wedak, Kollar) are known fortunately, 
and hare been figured by me in Journ. Bomb. Nat. Hist. Soc., vol. xi, 
p. 371, n. 83, pl. U, figs. 9a, 90, larva; 9c, 9J, 9e, 9j, pupa (1898). 
The full grown lnrva remiuds one somewhat of that of tlie geriue 
Apatura (=Polarl~is, Hiibuer, to follow Dr. F. Moore), subgenus Rohann, 
Moore, while the pupa is like that of the genus Athyma. Mr. Watson 
says thnt Psetrdevgolis " In  point of geueral resemblance and nenration 
is u~ldoubtedly in the Precis aiid Jumoiaia section of the Nymphalin~s." 
Mr. W. Doherty, who first discovered the abriormality in the forelega 
of the female, placed i t  in the Apotrc:idst?, Differing but little from ita 
neighbours in other points [except the feet], if the feet offered really 
reliable chalmacters " (Journ. A.S.B., vol. Is, pt. 2, p. I 2  (1891). 
Mr. Dohe1 ty placed Pseudergolia in his Junottia gronp, which embraced 
tlie genera Junoniu, Precis, Pseudergolie and &hama (Joora  A.S.B., 
VOI. lv, pt. 2, p. 123, n. 82 (1886). 
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With regard to tho antennm of Caliiaagn, MI.. Watson eays that they 
are "8imilar in general form to those of Dnnaw and Errplea, and in 
ecaling are like those of t l ~ e  Paraasiinte." In my opinion the antennm 
superficially most nearly resemble those of the genus Luehhtfia of the 
Papilionin@, witli which they agree vet7 closely in leugth and shape. 
In  Caliriaga they are too ~ h o r t  and stout to agree well with the Dunaitw, 
and too long to ngree with Parnnesir~, besides which the antennm of the 
latter genns are more abruptly clubbed than in Calitraga, nod the club 
is tl~icker. The structuro of the legs and the neuration will, however, 
in my opil~ion, remove C'nlirlaga entirely flvom t,he Paytlioraid~. 

With regard to the basal cell of the hindwing ill Caliitnga, which 
caused by the peculiar conformation of the costnI, sobcostal and 

median nervnres together wit11 a ~ ~ o t h e r  vein called by MMP. Wateon the 
6 L interno-cost:~l nervule," thr~t writer sums up the evidence as regnrde 
Galhiagrr that in fol*n~atio~l it is " Similar to Par)mssias, aud dissimilni. 
to the Dnnniss, and still less similar to the genns Hypolilnnas." I have 
notlling to add to tl~is. Tile bran1 cell is fonnd in the Dnnainm, 
Morphinw, Pierins, and Pnpilionit~e. 

As regards the general facies of Cali~tngn I name wit11 Mr. Watson 
that i t  reminds one of the genns Aporin of the Pierina, still more so of 
somespecies of Pnrrulseizcs, but in tny opinior~ host of all to certain species 
of the snbgenua Rntlenu of tile Dnnniiis, sny Rodelan meganira, Bodart, 
for the dark Calinaga Irtdtlha, Moore, and Rade~ra jrtventa, Cramer, for 
the lighter Calinngn dtlaitlis, Oberthiil~, and C. ceryon, mihi. Neither 
of these species of Rclderan, however, occnl. where tho Cnlinugas are 
found. T l ~ e  disposition and extent of the markings of the two genera 
Rnflenn and Ctrliraaga is very mclrkedly similar. Calinaglr is almost 
unique in the heav~ly hairy, ferruginous clotllillg of the thorax of both 
Rexes of all the known species, wliicl~ strongly contrasts with the 
b l ~ c k  abdomen, nnd this llniriness is characteristic of Povsasa'z~. The 
coloration featnre of the tllorax is also noticeable in Patanassirur citli- 
nnriccs, Notschulsky, of which P. glncinlis, Butler, is a synonym, but 
in the latter species the colonred l~airy  clothing of the thorax is of much 
less extent, forming merely a collar, and is rathcr p ~ l e r ,  more fulvom, 
in ehade. I may note that the hairless, leathery abdomen of Cnlincqa 
reminds one of that of the genns Dnnais. 

I can extend the geographical range of the genns Octlirtaga con- 
siderably beyond that given by Mr. W~tson ,  as i t  is found in the 
Western ae well as in the Eastern Himrrlayas, bnt it is a noticeable fact 
that as far as is a t  present known C. bliddhn occurs in the Western 
Himalayas only in the Kuln Valley, near Dalhousie, in Chnmba, st 
Mnrree, and possibly near Mnssoorie, there being an immense gap of 

J. 11. 20 
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nearly 600 miles before i t  is again met with in Sikkim in the Emtern 
Himnlayaa ; while t o  the east 0. davidis, Oberthiir, occurs in Central m 
well as in Western China, while 0. eudassnna, Nelvill, is found in Upper 
Bnrma and Upper Siam. 

Dr. George Wntt obtained Calirauga brnlirrta, Bntler, which is a 
spnonjm of 0. blrddlw, Moore, " Near Assam " according to  Dr. Bntler 
n:ho described it, but MI-. J. H. Elmes hns not.ed tlint the specimens 
vere probnbly collected in tile Nngn Hills on the march from Manipur 
to  Kohima. In Mr. Elwes' collection is a female specimen of 0. briddlra 
from Chumba in the Western Bimalajas. 0. bziddha mas originally de- 
scribed from N. Indin, presonted by Colonel Buckley, tvho collected 
1a1.gely in t l ~ o  ~~eigllbourhood oE liussoorie in t l ~ e  Western Himaliryas, 
but no specimens from the Xlussoorie ~egio11 h ~ v o  been obtained in rocent 
years. Excepting Dr. Watt there is no European in India as far as I 
know ml~o hns seen a Cnlinngn alive except Mr. A. Grahame Young, 
mlio informs me thnt i t  is not rery rare in the Kulu Valley, also in the 
Western Himalayas; thnt i t  frequents the bnnks of heavily wooded 
streams from 3,500 to under 6,000 feet elevation above the sea, never 
higher than that;  that i t  is purely a forest insect, never fonnd amongst 
mere brushwood but always amongst trees; nnd occurs generally from 
about 25th Xfarch to 20th May. Ho notes that once, and once only, 11e 
snw three altogether, in July, 1872. I t  is very fond of settling on met m ~ i d  
or gravel, when disturbed it dies off with a strong Papilio-like flight, 
and that i t  is very strong on tlie wing. Last year (1899), Mr. Young 
tells me tliat his native collector raported that he saw over twenty 
specimens, but caught only five. In Kulu it is very local, Mr. Young 
knows of two spota only where i t  occurs. 

I n  1886 I noted that "Tho species [of Calinaga] are probably 
mimetic." I think so still, and thnt lhoy mimic species of Da~wis, 
0. buddhu, C. davidis, and C. cercyon mimicking D. litr~niace, Crnmer, 
C. ercdasxanu mimicking D. eitn, Kollar ( = D. tytia, Gray), and 0. ll~atso, 
Oberthiir, possibly the samo species; the mimic and its model in all 
cnses being found in the same locality. 

In  conclusion I may noto that the opiniou I expressed in 1886 that 
L L  The proper positiou oE the genus is amongst the Nyrnphnlide, though 
n knowledge of its transformations is necessary for determining its 
exact position in thnt family" remaills unaltered. Till its egg is pro- 
perly known (eggs extracted from the body of a long decertsed specimen 
ere not very satisfncto~.y, though very much better than nothing), and 
its larva and pupa are discovered, especially the young larva on first 
emergence from the egg, the position of the genus must remain nncer- 
b in .  I t  is not a hesperid, papilionid, lycrenid or lemoniidid, so mast 
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come into the family Nyn~phat id~.  Various authors have placed it in 
tho Danaim, Sratyrina, Nymphalin~, Pierincls, and Papilionina. Ite 
most probable position is I think in the subfamily Danaitm as Mr. 
Watson stntes, and I would plnce i t  tentatively after Eestia and Ideopsis 
and before Danais, next before the subgenus Radetan. If, however, the 
male has no extrnsible tufts of hairs at  the end of the abdomen as have 
all the Danaincll, i t  cannot be placed in  that subfamily. I think i t  
probable that these tufts are absent. The structure of tlle forelegs of 
the female in correlation with that of the male removes the geneiu 
Calirzaga and Pseudergolis from any hitherto known family of butterflies, 
if the sequence and definition of the rhopalocerons families is to be 
primarily based on the structure of the  forelegs of tlle imago 88 has 
been done of recent years. But I tlrink these two genera must 
come into the existing families as aberrant genera, the genus Oalinaga 
amongst the Danaiw and the genus Pseudergolie amongst the Nympha- 
l i m .  In all five species oE Cnlinaga are known. I have given a list 
of t l~em in Journ. A.S.B., vol. Ixvi, pt. 2, p. 551 (1897). 

XI.-Notee on birds col2ected in Kumon.-By UAPTAIN 
H. J. WALTON, I.M.S. 

[Received 6th June ; Reed 4th July, 1900.1 

The birds enumerated in tho following list were collected by me in 
British Garhwal and the Almora district O F  Kumaon during the months 
of April-July, 1899. 

The nature of the duty on which I was engaged rendered i t  neces- 
sary for me to visit nearly the whole of British Garhwal, and most of 
the district lying east of Al~~lora  almost t o  the boundary of Nepal. 
Unfortunately my camps had to be selected without any reference to 
their merits as collecting grounds, and, indeed, as I was travelling nearly 
every day, most of the birds mere shot actually from the roade. 

Garhwal is a large district, extending far up into the Himalayas, 
bounded on the north by Thibet, on the west by Native Garhwal, and on 
tho south and east by Kumaon. Altbough there are some very high 
peaks and mountain ranges, as a rule the valleys up which the roads 
run are rathcr low-lying, averaging abont 6,000 feet, but varying from 
abont 4,000 to 12,000 feet above sea-level. The sides of the valleys are 
almost everywhere covered with tree jungle, but from Chamoli to 
Yoshimath, and again in the neighbonrhood of the M a m  and Niti 
PMSe8, the hillsides are almost bare. I n  parts the junglo is very thick 
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indeed, and as i t  is precisely in such places that many of t l ~ e  birds are 
met with, unless one hae pleuty of time nt one's disposal, one is sure to 
oyerlook n great many species. The Garhsalis do not seem to take 
much interest ill birds, bnd they are by no means skilful in marking 
down those that are sbot. I lost a great many birds owing to the diffi- 
oulty of findiug them i t1  thick undergrowth. 

The climate of Garhwal, in summer, preseuts g m t  and sudden 
variatioss. As one marches along, i t  is often very cold on the higher 
i u d s ,  and then, after a steep descent illto a low-lying valley, the heat 
becoma very trying. This, of course, is a good thing in one respect, 
a s  the b i d s  met with necessarily vary very mncll, even iu the course of 
a single march. 

At  the begiuning of April the \veatl~er was cold with a good deal 
of rain. T l ~ e  latter part of the month of May and the begiutriug of June 
were hot and fine. The raills began about the 10th of June, and soon 
became very heavy indeed. At the end of June and throughout July 
the birds were very silent : the jungles were wet and slippery and full 
of small but voracious leecl~es, and, consequeutly, not very attractive. 

Nearly all the birds were breeding a t  the time I ~ L i t e d  Kumaon : 
I regret that I had too little time a t  my disposal to devote any attention 
to nests. The choice lay between birds aud eggs, and I preferred the 
former. A11 the plleasanta mere breeding or preparing to breed, and 
had retired into the depths of the junglee, consequelitly I did uot see 
very many. I was shown a breediug-place of the Wl~ite-bellied or Snom- 
pigeon (Colurnba lerrconota) a t  the lowel. end of the Mann pass, but on 
BIay 20tl, the date of my visit, the eggs had not been laid. I llope to 
receive some from tho headman of the neighbouring village, later on. 
I also saw two breeding sites of the Alpiue Swift (Cypseltis ~ i ~ e l l n )  in rocky 
precipices nbove the Alaknnnda river, but they we] e quite inaccessible. 

I left  Naini Tnl on April 9tb, and marching vid Almora slid 
Ranikhet, entered Qarhmal on April 16th. I went first to Kedarnatli, 
which is about 10,000 feet above sea-level iu the north-west of the district. 
The roads mere crowded wit11 pilgrims on their way to the famous 
temple. These people come every year from nll parts of India, most of 
them mqrching up the Ganges valley from Hurdwar, aa soon as the 
fair there is over. 1 met pilgrims from Hyderabad (Deccan) and Quetta. 
The pilgrimage season lasts for about six months, and one eau only 
hope tllat the spiritunl benefits received are a t  nll in proportion to the 
~ h j s i c a l  disoomforts undergone by the pilgrims, many of them very old 
men and women. It was bitterly cold a t  Kedarnath, and snowed hard 
the day I was tltere (Nay 4th). 

From Kedarnatli I m u t  v i G  Ukhilnatli and Yoshimath to the 



b n a  Paas, which I reached on Mny 19th. By that dnte the weatller 
was beginninq to get mnch warmer, tl~ough the pnss was not yet open. 
Thence my route was to t l ~ e  Niti pnss. On May 31st, Lao Thibetan~, 
tlie first of the gear, had just crossed the pass, but they reported t l ~ n t  
they had been mnch delnyed on the road by heavy snow-drifts. From 
the Niti pass I marched nearly due south, eutering the Almora district 
on June 15th. I proceeded to Pitl~oragarh, in the east of the district, 
and retnlned to Naini Tal on July 17tll. 

The i~umbers and nome~iclat~~re adopted in the following list aro 
those given by Messrs. Oatcs and Blanford in " The Punna of Uritiah 
India, Birds." 

1. Co~.vtu corm.-I did not seo nny Ravens iu  Garhwnl, but, 
according to native accounts, they visit the higlier valleys in winter. 

4. Cwv1ts m~cror~~y~~cl~i~e.-The Jungle-Crow is common in nll the 
valloye, except the very kigllest. 

7. C m u r  ep1erzderw.-The Indian House-Crow only occurs abont 
the larger hill stations in Kumaon : I did not see any in Qarliwal. 

12. Urocbea occipita1ie.-The Red-billed Blue Magpie is very 
common, up to about 6,000 feet, wherever there is tree or bus11 jungle. 

13. Urocisea $avirostvb.-Common a t  rather higher elevations 
than the latit species. 

18. Dendrocitta hinro2ayensie.-Very common : seen generally in 
small parties of from four to six. 

24. Uawulus 1anceolattir.-Common up to about 6,000 feet : this 
bird feeds a great den1 on the ground. 

26. Galrulrre bispecrrla~.Ps.-Also common: occurs up to rather 
higher elevations than U. Irr~wolatus. 

29. Gracaltrr eremitan-I did not see the Red-billed Chough below 
10,000 feet. It was oommon near Brdrinath, and the Mann paw. 
There were uone a t  Kedarnath. 

30. P?/rrhoraz alpinur.--The Yellow-billed Chough was very ' 
common, nnd very tame, about Malari, and a t  one or two other placea 
in Gnrliwal. The birds flew abont the camp in a very unconcerned way. 
They have a mnch softer note than the Red-billed Chough. 

31. Purue atricep.-Common, nt moderate altitudes. 
34. Parue si~onticola.-Very numerous. 

- 35. A3githoliec1ta erythrocephulue,-Very common. 
42. Machlol~yhw ea11thoqe~cyo.-I only saw the Yellow-cheeked 

Ti t  once-near Naini Tal. A small party ware feeding in some low 
trees on the banks of a small stream. I shot one specimen, but although 
I woe oonetantly on the look-out for mare, I did not eae the bird again. 
I fancy, therefore, that it mnst be rnther locally distributed ia Kumaon. 
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44. Lophophai~es ~i~ela~rolop7itis.-me Crested Black Tit is common 
throughout the district. 

69. Uar~~ulux 1eucolopktcs.-Tolerably common in the lower hills. 
76. Cl'arrttlax ct1bigrclaris.-Tlle Wlrite-tllroated Laugl~ing-Tbrnsli 

is very common. One of its not.es is R regular hiss-like a snake ratlrer 
than a bird. I t  is an inquisitive bird, and as a rulo not nt all shy. 
My Scottish terrier was an object of great interest to this and other 
kinds of Laughing-Tllrnshes. Tlrongh tlley never nctnally mobbed it, 
as Drongos nnd Mynas often do, they often followed the dog for some 
distance throng11 the jungle. I saw about twenty b i d s  of this species 
following a marten (hiustelajZaviguLa) iu the same way. 

82. !Crochalopterum erythvocepha1rrnt.-This is  such a skulker that 
it appears to be mnch rarer than i t  probably is. The stomacli of one 
I ehot was full of small snails. 

90. !i'~ochaloptertrm val-iegutrcnt.-Fairly common. I t  has the usual 
habita of the Laughing-Thrushes; is very noisy, and goes about in 
amall troops among scattered bushes and thin jungle. 

99. Trochbptertrm lineaturn.-Very common indeed. I t  has a 
tri-syllabic call, preceded by a low trill : the latter is not heard, nnleea 
one is very close to the bird. 

125. Porilatmhinw ruficol1is.-Anothei. inveterate skulker in thick 
undergrowth : I never saw more than three birds together. 

174. Stachyrliidopsis pyrrhops.-In thick jungle ; not often seen. 
187. Myiophoneus tentmincki-Common everywhere near running 

watei., from the lowest valleys to above the snows. It is a thirsty bird, 
and very fond of bathing. 

2 .  LioptiZu mpistrata.-The Black-l~eaded Sibia is very common, 
especially on the edge of foreat. It has a very loud, shrill song, which 
i t  sings perched upon some conspicnous branch. Besides this i t  hatc a 
variety of very harsh notes. Out of six specimens that I collected I 
find that the back and scnpulnrs of one (a young male) arc elmost con- 
colorous with the lower plumage, wl~ich is mnch duller rnfoue than in 
the others. 

221. Siva yaiauroptera.-I saw and ehot the Rlne-winged Siva 
a few miles from Almom, where i t  waa common. I did not notice i 6  
elsewhere. 

226. Zosterop &pebrosa.-I did not see this White-eye in 
Garhwal: i t  was common in parts of the Almoi.a, district. 

232. blue fEavicol1is.-A retiring bird, seen among thiok nnder- 
growth, in tree jungle. 

249. Ohlorop& hardwickii.-Not aeen in Garbwe1 : locally common 
in the Alrnora distriot. 
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261. Psnroglossa 8piloptera.-Mr. Oates separate8 this bird f r o n ~  
tlle Starlings, nnd he is no doubt right. All the same its habits are 
very like those of Mynas, except that i t  is never soell on the ground. 
I t  is very noisy and flies about in flocks. It has a very ham11 call-note. 
A young bird had brownish irides. 

269. Uypripetes ysaroidee.-Very colulnon a t  modelnto elevatiolls. 
I t  has many different, mostly harsh, nobs. One of them is like the 
'& mew " of a joung kitten. 

283. llolpastes interlnetlirss. 
281. Molpnstes lettcogenys.-This and Y. ii~te).n~editcs are the com- 

mon Bnlbnls of Kumnon: they do not occur mucl~ abovo 6,000 feet. 
315. Siltn hi~)~nlnyensis.-Very common and generally dist-ributed. 

I t  is a wonderful tree climber, and progresfies with equnl ease, 
~crticalIy, npwnrds, or downwards. 

316. Sitta citi~~nnto~~~eiventris.-Replaces S. hin~nlayensis a t  the 
lower elevations : very common a t  Naini Tn1. 

325. Sittn j~ontnli~.-I obtnined only one specimen in thc Almora 
district. 

328. Dimr?rts longicaridntrrs.-The Ashy Drougo is vary common 
thronghont the district. The iris in young birds is dark brown. 

341. Certhia liia~alayana.-Common everywhere. I t  has a rnpidly 
reprated note, which is very loud for suck a small bird. 

343.. Certhia nqolensis.-I obtained one specimen, a male, near 
Posl~imnth, Garhwnl, on Jnne 6th. The testes were so large thnt i t  
was probably breeding then. This Tree-Creeper does not nppenr to 
have been previously recorded west of Nepal. 

382, F~nnklitaia graci1is.-Fraukli11's Wren-Warbler mas common 
a t  moderato elevations. 

4.05. Phylloscqpzrs a$iris.-Tickell's Willow-Warbler was very com- 
mon and breeding in Garhmal, above 8,000 foot: i t  has a loud song. 

418. Phylloscopt~s htcr~oii.-I am uncertain whe the~a  Willow-Warbler 
that I obtained should be referred to P. strperciliosus or to P. btcinii : the 
coronal band is certninly quite distinct, and, therefore, accordiug to 
" The Fsunn Brit. Ind., Bilds," vol. i, pnge 410, more resembles P. mtper- 
c i l i m .  On the other hnntl, the second primary is intormediate in 
length between t11e eighth and ninth, and the bird should tl~ereforo be 
P. krcnzii (loc. cit., p.*411). According to the geographical distribution 
given by &Mr. Ontes, it is more likely to be P. hrrmii. Even with the help 
of Mr. Brooks's paper in  Str.  Foatl~., vol. vii, on the subject, the 
identification remains undecided ill my mind. 

422. Acantiqneuste viridn)tus.-Common. 
428. Acantlropne~rste occ+ittrlicr.-Another common species at rather 
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high elevntions : evidently breeding nt abont 10,000 feet, a t  the end of 
May. 

434. Cryplolopha xanlhoschiata. - Hodgson's Grey-lieaded Fly- 
catcher-Wnr bler is common everywhere. 

458. Suya crinigera.-Common th~vughout  the district. I t  has 
ail agreeable, but weak song ; nlso a " chiff-chnff "-like call, repeated 
several times in quick succession. 

475. Laniris 7rigricepe.-Common in t l ~ e  east of the Almora dietrict, 
especially nbont Pithoragnrl~ ; not seen in Qarl~wal. 

476. Lnriitu erythrorwt~is.-Common up to abont 7,000 feet. 
495. Pwicrocotrra brevirostrie.-This was the only Aiiniret I Raw ; i t  

is generally distributed. 
505. Campophuga me2a1roachista.-I procured specimens and saw 

this bird nlmost tl~roughout the whole district. 
518. O~iolfis kurzdoo.--Common in  many of t.lle lower valleys. 
538. Strli.iria malubarica.-I only sew tLk bird once; near Almo-. 
549. Acridotheree k-istis.-Common in the Almora districf: only 

noticed a t  Chamoli, in Garl~wal, where i t  was appnrently breeding iu 
lioles ill the cliffs, ill company with Oypseltie melba and C. aflnie. 

538. Hentichelidon sibir.ica.-I got some specimens near Niti, a t  
s h u t  10,000 feet; I did not notice i t  elsewliere. 

568. Cyornie enporciliaris. -Commou. 
579. Stopnr.ola me1anope.-Very common a t  lorn elevntions. 
592. Ctilicicapa cey1onenhe.-Common. 
595. Niltacn naucg~igorias.-The Small Niltnra is met with among 

low thick undergrowth in tile more open, low-lying vnlleya of Garbwal. 
698. !Z'erBiphone pclradis4.-The " Ribbon-bird " is common in the 

loner parts of tlie district. 
693. ChelirEorhy~iz hypom~it7~um.-Common, e~peciolly in the liigher 

forests. I t  has the habit of opening its tail out fnn-wise, ae i t   hop^ 
about bnshea. 

608. Prnf incola cnprata.-Common. 
610. Pral i~~cola  niaura.-Common. 
615. Oreicola ferren.-The Dnrk-grey Bush-Chat is met with from 

the lowest vnlleys to nearly 11,000 feet. I t  mns common, in  May, abont 
Niti, almost up to the snow line. 

630. Henicurtie riiactr1nttra.-Common on the  lower streams and 
nbont small waterfalls. I a couple feeding in  a flooded rice field a t  
aome distanoe from running mntsr. I t  is rather shy and restless, and 
frequently perches on low bushes near the edge of a stream. Tlie 
smallest brook suffices to attract this bird. By quietly approaching one 
of tlle many cnlverta that span small streams on the road between Naini 



Tal and Almora, one was pretty sure to got a glimpse of a Forktail or two. 
637. Microcichh scouleri.-I only saw the Little Forktail a t  one 

place, near Kednrnath, where i t  was very common. I t  has a short 
twittering song, which i t  sings in the intervals of searching under stones 
for food. It is remarkable to see such a frail little bird stnnding 
" knee deep " in the most rapid tol~ents.  

638. 0irii)zarrhosmie hucocepAultrs.-Common throughout the valleys 
of Garhwal : i t  was especially numerous about Kedarnath and Badri- 
nath, in May. 

644. Ruticilla rufiventri8.-This was the only Redstart thnt I saw, 
and that only near the Niti Pass. In the plains of India, iu the cold 
weather, this is qnite a tame, confidiug bird, but I found it very wary in 
Qarhwal, and had some difficulty in procuring a specimen. This, a male, 
shot on May 31st, had vary large testes, nnd if not already breeding, 
would certainly have done 80 very soon. I hod a long but fruitless 
search for nests of this species. 

646. Rhyncmmis fi~1iginoeutr.-Common about all the lower streams 
in Knmnon. 

651. Ualliope pcturn1is.-I saw this bird a t  hfaua and Niti in May. 
It has a long and pretty, though weak song. All that I shot were males. 
I noticed R plain-looking bird, perching on stones and low bushes, and 
rather shy: i t  was quite a surprise to me, on shooting one, to see the 
bright crimson throat. 

654. Ianthia rri$lata.-I only got one specimen, a hen, in Garhwal, 
in Jnne. 

663. Oopqchtrs sau2aris.-Common a t  moderate elevations, throngh- 
out the whole of Kumaon. 

672. Mertrla albicincta. - The White-collared Onzel ie fairly com- 
mon in Qarhwal. It frequents rather open forest. Both male and 
female have white tips, as well as white shafts, to the under tail coverts. 
The margin of the eyelids is bright yellow. 

676. Merub boulboul.-A common forest bird. It is one of the 
best songsters I know, and its loud and varied notes are R striking 
refutation of the old calumny that Indian birda "don't sing." I t  
especially frequents the tops of high trees. 

677. M r u h  atrigula&.-I only saw and obtained one specimen, 
a t  Dwarahath, Almora. It was feeding on wild oherries near the Dak 
Bungalow. 

678. Merula uunico1m.-Tickell'e Onzel wae not very common. I 
noted the following colonre in a 8, shot on Jnne 26th, whicb, from the 
condition of ita teates, muat have been breeding- 

Iris-Dark brown. 
J. 11. 21 
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Bill-Yellow tl~ronghout. 
Tarsi-Greenish-yellow ; feet, more yellow ; claws, yellowish-horny. 
683. Ueocichla wardi.-Rather a retiring bird; met with only in 

modemtely open forest. 
690. Petrophila etythrognstra.-Not nearly so common aa P. citlclo- 

rhyncha. " Rock-thrnsl~ " seems nn 'inappropriate name for this bird in 
the Himalayas. I generally saw it perched near the top of a high tree. 

691. Pslrophila cirac1orlynch.-Very common a t  low elevations. 
The d l - n o t e  is a sinp;lo, rnther loud whistle. The Blue-headed Rook- 
Thrush, like the last species, is often seen on high trees ; i t  goes nboat 
in smnll parties of three or four individuals. 

693. Petrophila yanris.-Not very common, but still seen throogh- 
out most of the district. A male, shot nenr Niti, nt nbont 10,200 feet, 
on Mny 30t.11, had testes about the size of peas. 

695. l'urdris viscivorns.-Common nt high elevations in Qarhwal, 
even above the snow. It ia very pugnncious towards ite own k i ~ ~ d .  I 
I~erer  heard i t  utter other tllnn vely loud, harsh notes. 

701. O~~eoci~rcla mollissin~a.-This bird is distinctly rare in Qarhwal. 
I obtained one specimen nenr Yoehimnth, among snow drifts a t  an 
altitude of abont 13,000 feet. 

704. Zwthera n~ontirnla.-I only met with the Large Brown Thrush 
in thick forest: i t  does not ~ e e m  to be a t  d l  common. Tile clans of the 
anterior toes are white; that of the posterior dusky. 

709. Cinclus asiaticcc8.-This was the only Dipper I obtained : i t  is 
very common. 

727. Uroloi~cha aruticarrda.-Hodgson'e Munia is common in the 
lower valleys. 

735. U~oloncha punctu1ala.-common in the same localities as the 
last species. 

74-6. Pyrrhtiln eythrocepRa1a.-Frequents low r i n p l l  undergrowth 
in jungle ; not a t  all shy. 

755. Propasser pr1chewimucr.-Very common abont Mana and Niti, 
~ b o v e  10,000 feet. I t  frequents low bushes, going fibout in considel-able 
flocks. Although this is certainly a, handsome bird, its specific name 
would be more appropriate ta Y. rhodochrous, which is e lovely bird in 

.life. 
- 756. Propasser rhodochroxs.-Only noticed abont Badrinath (10,284 
feet). I t  wra very common there in May; in the Mana and Niti die- 
tricts it was replaced by the last species. 

761. Cn~odacas  eythrinus.-Very common indeed in the lower 
rallcys. Oaks gives ite mnge up to 10,000 feet, but I did not see it in 
Garhmal above 7,000 feet. 

. . 
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767. Carduelis caniceps.-I shot one, a 8, out of a large flock, 
perched on a high fir tree, near Niti, a t  over 10,000 feet : t l ~ i s  wae the 
only o-on on which I saw this speciee. 

771. ,Metoponia pueil2a.-A common, familiar bird near Ni t i  The 
birds were sitiiing about, like sparrows, on the home tops of the village 
of Bampa, in May. Like sparrows, too, they roosted a t  night in large 
numbers on one or two particular trees, with the same noisy twittering 
aa each batch of new-comers arrived and settled down for the night. 
The reproductive organs were in an advanced stage of development, and 
the bird must, I khink, nest in the neighbonrhood. The forehead end 
anterior portion of the crown are rather orange than crimson in my 
epecimena. 

772. H p c a n t h C  qinoidee.-Common, up to 10,000 feet. It oocurred 
in very lnrge flocks a t  Ramni, in June (9,000 feet). 

776. Paeser domesticus.-Common abont the hill stations and lower 
valleys. Yoehimnth (6,000 feet) was the highest place in  Garhwal 
where it was common. 

780. Passer cinnamomeua.-This is the common Jungle-Sparrow in 
Kumaon : it is nleo found round the higher villages. Oates gives its 
range up to 7,000 feet, but I obtained specimens a t  Dnngari, h r h w a l ,  
a t  well over 10,000 feet. 

790. Emberim fucata.-The Clrey-Leaded Bunting i~ comman 
throughout Garhwal. 

. 794. Emberiza 8tracheyi.-Common up to 11,000 feet. I t  has a 
very soft, sibilant call-wte; besides this, there is a long, dieoonnected 
eort of song. 

803. iUe2oyhus me2anicterus.-Common. 
818. Eirundo mithii.-The Wire-tailed Swallow is generally dip- 

tributed throngLout the lower valleys. 
822. Hirundo nepahsis.-Common. 
826. Motacilln alba.-I shot a male, in full summer plumage, a t  

Trijugi Nnrayan, h r h w a l ,  on May 2nd. The testes were very small. 
830. Notacilla 7todgsoni.-Common towards tho end of May, near 

Nibi. I t  wae very tame, nnd eeems less restless than most Wagtails. 
I think that this species mast breed iu Gnrhwal, as the reproductive 
oiBgans of those I shot were all fully developed. I was unable, however, 
to find any nests. 

831. Motacilla madsra8patensie.-The only place a t  which I saw 
and procured the Large Pied Wagtail w w  a t  Bageswa~., to the easC of 
Almora. I t  was very conlmon abont the river there. 

832. JfotaM'lla rne&nope,-Common snd probably breediag in the 
higher ranges. Reproductive organs very large in May and June. 
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840. Anthua triuirz1is.-I procured several specimens in April, but 
did not see the bird later in the summer. 

841. Atathus mucu1atus.-I shot some of this species a t  10,000 feet 
a t  the end of May. The sexual organs were still very small. 

844. Airthus sirnilis.-Not yery common, and only seen a t  low 
elevations. 

847. A~sthus rufulria-Baijnatli, in the Almora district, is the only 
place where I obtained this bird. 

850. Anthuu vosaceus.-Common on bare ground, a t  elevatione of 
10,000 feet and over. The day tllat I visited Kedarnath (Mny 4th) 
Hodgson's Pipit was in great force on the plain below the temple. It 
was a bitterly cold day and snowing h&d, but the birds seemed quite 
cheerful. I ts  habits seem to be very similar to those of A. praterrsis : 
i t  sings both on the wing and also when perched on some low bush or 
stone. 

853. 01.eocorys sy1vai~zcs.-The Upland Pipit is common on bare 
hill sides nt moderate elevations. I t  has a very shrill call of two notes, 
frequently repeated, and soars, like a lark, to a height of twenty or 
thirty feet. 

888. i?i?thqjga gou1dim.-This Sun-bird was locally common, above 
7,000 feet. At  certain places, on a fine sunny day, one would notice 
numbers flitting about. On dull, overcast days one scarcely ever sees them. 

890. Btl~opyga saturata.-Rather less common than the preceding 
species. 

946. Gecintce sprrantatrts.-Very common in all well-wooded parts. 
I shot one specimen a t  above 11,000 feet. Like all the genus, it feeds 
a great deal on the grouud. Small black ants are a very favourite food; 
the Woodpecker stands by the side of the ante' run, and picks them off 
as they come along. The bird also diligently hunts the rhododendrons. 

950. Qecintcs occipita1is.-Met with a t  moderate elevations, but it 
is, I think, nowhere veq- common. 

951. Qecinus chloro1ophrcs.-I only obtained one specimen in 
Garhwnl of this species. 

960. Hypopa'clte hyperythrus.-Very common indeed throughout 
the entire district, wlrerever there are trees. I t  has a very lond, harsh 
note, and taps the trees rapidly, making a lond rattle. The bill is 
pale yellow benentb. 

961. Dendrocqpus hinta1ayensia.-The Western Himalayan Pied 
Woodpecker is also very common. It has a lond clucking " note, and 
aeems partial to very rotten trees : i t  feeds a great deal on the ground. 

969. Dendrocopus nuriceps.-Fairly common a t  moderate eleva- 
tions. 
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974. I y n g i ' u s  pyg1nat6s.-I ohly procured this bird once, near 
Almora. 

992. Chysocolaptes guttia.i~tattrs.-Tickell'a Golden-backed Wood- 
pecker is not uncommon in the lower valleys of tho eastern part of the 
Almora Division : I did not see i t  in Garhwal. 

1006. Megalma mnrshathum.-Very common all over Kumaon, 
up to abont 8,000 feet. 1 fonnd this Barbet very waryindeed, and i t  mas 
by no means ensy to procure specimens. To start with, i t  is rather difficult 
to locate the particular tree from which the noisy chorus is proceeding. 
Tho Barbeta keep a sharp look-out, and most of my attempts a t  stalk- 
ing them ended in failure. However, the flocks seem to be very 1-egnlar 
in their movements, frequentin$ a given tree a t  almost exactly the same 
time every day, as long as the fruit on i t  lasts. I obtained several 
specimens by taking up a position under a tree a little before the time 
that I had seon the birds the day before. They almost always kopt tho 
" app~intment, '~ and I got an easy shot. 

1012. C y a q s  auiatica.-Common in the low-lying valleys oE the 
eastern part of Knmaon. I did not eee or hear the bird in Garhwal. 

1025. Eu~ystonzun orieratn1i.s.-I got one specil~len in Knmnon a t  
an elevation of 4,000 feet. This waa the only occasion on which I saw 
this bird. 

1034. Ceryle 2rrg1rbis.-The Himalayan Pied ~ i n ~ f b d e r i s  common 
a t  moderate altitudes. I t  wanders nbout a good deal for~aking a stream 
aa soon aa the water gets a t  all thick. I t  is nsnally fonnd in pairs 
and is rather wary. It perches indifferently on stones or branches. 

1035.. Alcedo ispida.-Not a t  all uncommon on the lower streams, 
both iu Garhwal and in tlre Almora district. I only shot one specimen, 
a t  Bagesmar. This, a male, haa a shorter bill than my specimens from 
other parts of India, tho distance from the gape being only 1.7". 

1067. Upupa indica.- Common up to abont 6000 feet. 
1068. Cypselrre n1elba.-I saw two breeding places of the Alpine 

Swift in Qarhwal; both on the Alaknanda river. They were quite 
inaccessible, being situated in high perpendicular cliffs at  a considerable 
elevation above the river. 

1072. Oypeettrs leuconyz.-At moderate elevations. This bird does 
not fly very faat, for a Swift. Two of my specimene, both hens, measure 
6.8"; the wing of one being 6.5", and of the otl~er 6.55", thna 
approaohing the dimensions of 0. pacijctrs. The feet of both were 
pale ooloured and the claws almost black. 

1073. Oypselue a@%&.-Not seen above abont 6000 feet. 
1095. Caprimulgus idicus.-This was the only Nightjar I 

obtained in Qarhwal : it is common. 
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1104. Cuctclus caiiorzis.-Very common. 
1105. Crrctclus saltwatus.-Also common. I often heard the call 

of what I believed to be C. poliocepkalue, but I obtained no specimens. 
1107. C~rculrcs mieropterus.-Very common. Its call notes are 

often heard on moonligllt nighta. I t  l ~ a s  a harsh alarm note, like 
" jiig-jtig jig," frequently repeated. 

1118. Cocc!lsfee jacobinrur.-I sliot one specimen, in tlle Almora 
dist~ich, a t  about 6000 feet, a t  the end of June. 

1141. P t r L m i s  scliisticeps.-Very common indeed. I ehot one 
bird in Garhwal, nt 11,000 feet, in June. 

1160. Sy~anium indrani. 
11M. Ult121~idiu1n radialu11r.-Thise were the only two OWL that 

I procured, though I saw a t  leaet two other species that I was unable 
to identify. 

1193. ayys hinaa1ayensis.-I saw this fine Vulture on several 
occasions. There were five or six sitting on the rocks above Bampa, 
near the Niti Paas. They were not nt all shy and allowed me to ap- 
proach within thirty yards of them. 

1199. Gfypai'tuo barbatrrs.-The Liimmergeyer is common, but tlie 
percentage of birds in fully adult plumage is very small. 

1217. Spilornis cheek.-The Crested Serpent-Eagle is common, 
near rnnnii~g water, up to 6000 feet. I t  is very tame and hiis a loud 

'v. 
12.29. Milvris goviiat1a.-The Common Pariah Kite is met with up 

to considerable eleviitioi~s, wherever the country is open. I did not 
see M. melanotis, although constantly on the look out for it. 

1298. Accipiter virgattrs.--Fairly common. 
1260. Falco subbutw. -I saw either this species or I". ssverus many 

timos, but could not procure a specimen. 
1265. l'innrtncrrlue ak4sdatius.-Very common. 
1283. Syheiiocercue spAenrrrus.-The Kokla Green Pigeon is very 

common. I t  has prolonged inther mournful notes, and a very swift and 
powerful flight. I saw one bird hanging almost head downwards from 
a sleuder branch, in a most un-pigeon-like attitude, as i t  attempted to 
reach some food. As I was within fonr yards of the bird, and watched 
i t  for some minutes, I am quite su1.e that I identified i t  correctly. 

1292. Cotumba Cterinedia.-Common in cultivated districts, a t  
moderate elovations. 

1294. Columba rtcpeslris.-I only saw the Blue Hill Pigeon a t  
Badrinath, Garhwal. A few were feeding in company'with 0. leueotzota. 
A hen bird, that I shot, had the irides orange, with a narrow inner 
circle of yellow. On May 20th, the ova were of the &e of peas. 
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1296. Colnmba 1eticonota.-Very common a t  and above the snow- 
level, and not a t  all wild. They frequent the lrill paths and tlie barlks 
of strenms, during the middle of the day, in pairs, or parties of three 
or four individuals. In the morning nnd orening they assemble ill 

flooks of twenty to sixty birds nnd fecd in tlie fields. I snw one of tliiir 
breeding plnces a t  Bfann, a t  the foot of tire pnss, on hlny 20th. I t  
was in a cliff abont eighty feet high, overhanging a cascade. The 
natives told me thnt the Snow-Pigeon always builds rntl~er low domxi, 
near tlre water, to  void tlie Chougl~s, which mostly frequent the 
higher parls of the cliff. I do not t l~ink that t l~ere  wore nny eggs 
laid on the date of my visit, but I sfin one bird cnrrgi~ig buildi~lg 
materials to a ledge ia the rock, and many cou~ ting, t l~o m a l ~ s  lrehnvirrg 
just litre domestic pigcotrs. I nlso snw one pnir is coitzc. 

1297. Derzdrotreron hodgeoai.--I saw this vary I~andsomo Wood 
Pigeon on several occnsions, during tlie month of May, a t  about 7000 
feet. Blanford snys aboiit this b i ~ d  :-" A shy bird, u~unlly seen iii 
 mall flocks amongst tile pine forests." I allot a pair a t  Gorikund, nenr 
Kedarnath, on Bray 2nd. They mere feeding on low bushes, aborlt 
thirty yards from my tent, a11d abont fifty ynrds from tlre  illa ago, 
which mna crowded with noisy pilgrims. They did not seem to be a t  
all shy. I allot t l ~ e  hen f i ~ ~ t ;  the cock dcw away for n slrort distnr~ce, 
and returrled nlrnost nt once to the spot from which he had been 
disturbed. The reproductive orgnrrs were woll developed, nnd the birds 
must soon have bred. I could get no informntion from the nnlives 
abont their nidificetion Tlre claws are very bright yellow-not " pnle 
yellow " as stated by Jerdon. 

1305. Trrrltcr f m g o  -The Indian Turtle Dove is common, nnd 
met mith up to 10,000 feet. 

1307. 'licrtnr nurateneb.-Very cornmoll, up to abont 8000 feet. 
1310. Trrrtrcr risoriris.-Common a t  low elevations. 
1333. Oatrelrr wa1Eichi.-I did not see the Cheer Pheasant myself, 

but I hongltt a skin said to have been obtnined near Rnnikhet. 
1334. Ptrcrnaia mncro1ophn.-Met mith s i l r~ly or in pnirs in mnny 

parts of tlre dislrict. At the time of my visit to Knrnaott, all tile 
pbensnntq nero breeding, nnd I disturbed them as little rts possible. 

1336. G e ~ i m u s  albic?.istatrrs -Very common. I snm a cock clnp- 
ping his wirrge and making n great demonstration in front of an 
apparently indifferent hen. 

1342. Lophophortur ~efulgnae -Tolerably plentiful, nnd very nary. 
1344. fiagopan satyrs.-I did not come  cross tlris pheasant, but 

I bought a skin frorn n native. Tlre bird mas said to have been shot 
near the Pindari Qlacier, 
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1372. Francolirrrts vulgar&.-Very common np to 7000. I heard 
a cock calling a t  Ramni, Garhwal (nbout 9000 feet), just above the 
limit of cultivation. 

1462. Totanus uchropus.-I shot a Green Sandpiper i u  summer 
plumago, nnd saw R few others, a t  Adnbadri, Clarlrwal, on April 20th. 
A few days later they disappeared. 

XI1.-Novicire Indicre XVII. Some rzew plants from Easlerir India.- 
By D. PRAIN. 

[Received 11th June ; Bead 4th Jnly, 190.] 

In this paper are contained descriptions of twelve previously undes- 
cribed species of plants from the north-eastern frontiers of India. A 
considernble number of these have been examined and compared a t  the 
Kew Herbarium by Sir George King, who lras kiudly undertaken, for 
some of them, the responsibility of joint authorship. The descriptions 
are, as usual, driwn up i ~ r  ~ u c h  a way as to conform to the descriptions 
given iu Sir J. D. Hooker's Flora of Biitish India. 

TILIACEB. 

1. GRSWIA (Eugrewia) NAQENSIUM Praira; ahmbby, leaves scrtbrons, 
ovate-lanceolate, ncuminate, finely subequally serrate; yr~tecr  axillary, 
peduncled; buds obovate, striate; drupe 2- or I-lobed, snbtesselately 
rugose with lenticular swellings, each crowned by a stellnte hair. 

ASSAM ; Eastern Naga Hills a t  Narazn, J. TV. Musters 1263! Teock 
Ghat near Tingali Barn, Prain's Collector 128 ! 262 ! Maigarita, Prain'r 
Collector ! 

Youlig sl~oota scnbrous with stellate hairs ; branches terete, sparsely stellately 
hniry. Leaves rather thick, 4.0 in. long, 2.5 in. wide, base rounded, 3-nerved, central 
nerve with 3.4 pnirs of slightly arohing nerves, spnrsely stellately hairy above, rather 
dcnsely stcllntely hairy, ospecinlly in the nerves, beneat11 ; stipnlea snbnlato 8s long 
as  tho petioles. Cy~iles axillary, nmbellatc, few-flowered, peduncles '3-.5 in. long, 
pedicels as long, in fruit elongate and reaching ' 6  ill., bracts triangular-lanceolate, 
-2 in. long, stell~rte-hairy outside, striate within. Buds -25 in. long, '2 in. wide. 
Bepale '4 in. long, lanceolate. Petals linenr, .3  in. long. Torus densely adpreeeed- 
rnsty-tomentose, -15 in. long, cylindric. Drupe with 1 or 2 orbionlar lobes, '3 in. 
long and brond nnd '25 in. thick. 

The Calcutta Native Collector describes the flowers aa yellow. The lenvea most 
nearly resemble those of the Burmese specie8 (J. microstemma; the margins 81% 
bowever, more finely toothed. The flowers are quite unlike those of (7. microstemma 
and most olosely reeemble those of Q. oppositifolia, but the torns in very considerably 
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longer than i s  that speoiea. The fruits afford the moat diotinctive cbawte r  ; t L q  
~ p p r ~ ~ o h  rn& nearly to, though they arebill  widely difterent from, t h g e  of 0. uinbfl- 
lijera Bedd. (0. cupitata Dalz.), next to wbich speoies the systematic position of the 
preeent one ia. 

O L A C I N E B .  

2. QOMPEANDRA SEBBATA King & P r a i n  ; leaves serrata, avate IN- 

ovate-lanoeoleb, ymee axillary or also from leaf-scam lower down, &het 
longer than the petioles. 

IQc~r l ;  HILLS ; M~itkyi~m, Prain ' s  Collector ! 

A emdl tree, everywhere glabrous. h w a  chartpoeow, glandular--nab ercept 
a t  the mneste bum, apex umte, nerve9 about 9 paire, prominent benwth; Iangth 
runally e b n t  6 in., breadth 8-8 in. ; petiole '6 in. Cynrsa finely pabornloua. (kil(r 
lamute, 4-6-toothed. Corolla and stamens not seen. h i t  '6 in. long, orqt., arurrpmql 

gradually to an mute tip, dark-bmwn, smooth, crowned by themmainsof thostigra,, 
pen- thin, h l y  ooriaceow, the inner layer alrnoet woody. Beed large, testa pale, 
thin. 

Very m e r e n t  from any of the other species of (hrnphadro either in Herb. 
KBW e r  Herb. Oaloqtta. 

COMBRETACEB. 
3. COIBRETUP KIOHINFUBB King 8 Prain; 2eaw 

lnte, uaudete, ~lebrnne above, finely rusty-pnbesoent b q e i h ,  only 
subopposite ; fiwers in axilla~*y, simple or eparingly bnmohed, nlmoat 
spicab lax &erne8 ; calyx not constricted above the ovary, densely m ~ t y  
ontside, glabrope witilia. 

Q O I ~ I N  E ~ L L B  ; near Sirna, Prain's Uollecfor ! 

A large mandent shrub, without thorns ; branches densely mety.pnbesoent. 
Leave, sobopposite, 8-9 in. long, 8 8 6 8  in. wide, chartaceons, cnndate apex '6-96 
in. long, margin entire, base abruptly cuneate or almost roundad; petlole densely 
rusty, 'M in. long, stipulea anbnlate -25 in. long, ~nbpersistent. Racemes 8-4 in. 
long, bmnahes if pwsent few, 1-1'6 in. long, reohis deneely rusty ; bmcteoles minute, 
mrty. Rozms enbeeardle. Calys oampannlate, I-lobed, densely rusty externally 
throughout, -2 in. long, lob- ovate-acute, glabrous within. Petale narrow obvate,  
emuding the oalyx, '16 in. long, glabrow. Btamene 10, t h m  of the antipetalone 
aeries with short but distinot BlamenQ end lanoeolate anthers, the others with 
ahart bmad oblonk anthem eubsede .  Omry aersile, quite glabrous, p d n a l l p  
narrowed inte the @brow aimple style. 

A very distinot speciea unlike any of the 6.merone Indinn speoiea. Among 
Indiap Combrsta i t  mwt  reoamblge 0. dasyrtqcbyur3 Bprr, q&k hpa h q e v e r  
Cmerow fl~wers. I n  foliage it very closely mmmbler Combreturn fsmrginsum 
Bohfmper, from Abydnia.  

or.4Iucm. 
4t. JMXINUM EXCELLENS King 8 Prain; glabrone ; leaves oppoeita' 

pinnately 9-foliolate, lem often 5-foliolate or occasionally clo~e io the' 
J. 11. 22 
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inflorescence 3-foliolat,e, leaflets cordate- o r  ovate-laiiceolate, glabrous, 
flub-3-nerved ; ymea  axillnry lnx; calyx-teeth s \ io~+;  corolla white, tube 
-8 in. long. 

K A C H ~ N  HILLS ; Shan  Bnsti, Sadon, 5000 ft., Proin's Qollectm ! 

An extensive olimber. Terminal len5et 2-23 in. long, '5-'75 in wide, lateral 
nearly aa wide, nsually 8, less often 2 pairs, only 1.25-1.6 in. long. Cym?a 10-14- 
flowered, bracts aubulate '2'26 in. long, pedicel6 '5-1'26 in., alender. Calyrr glabmua, 
teeth subulabe .1 in. long, as long M t l ~ c  tube. Corolla white, lobes elliptic, nabacute, 
'6 in. long, '26-'3 in. wide. Fruit not seen. 

Neither in the Kew Herbariutn nor in thnt of Calcutta can we 5nd anything 
like thh  very handsome Jaamine. The infloremence reminds one mmt of that of 
J. diepsmum, when its cymes are axillary, but the long slender pedioeh, the d y x ,  
and the leaves am very different.. The species oomes nearest J. o&irwrb Lion., bat 
again the oalyx-teetl~ are different, being in our plant mnoh shorter, while the cymes 
are exillary not terminal, and the pedioels are longer than in J. o&inuk. 

ASCLEPIADACEA. 

5. & R ~ D E N I A  (Enmamdenia) LEIOCAsPA King 4 Prain ; quite 
glabrous except the finely pubernlous racbie and pedicel8 ; h u e s  ovate- 
lsnceolate o r  ovate caudate-aonmioate, b m e  rounded o r  cuneate ; fiwers 
i n  rather lax axillary racemes ; follicks quite glabrous. 

KACHIN HILLS ; between Myitkynis  a n d  Sadon, Pmin's Oolb tor  ! 

A large oliluber ; stem stoat, smooth as are the bnmohes, petioler and leavw on 
both surfaces from a very enrly stage ; the youngest l a v a  very finely deoiduouoly 
laxly pubernloas. Leavea 8-8 in. by 1-3 in., nerves spreading, rather prominent 
beneath, 6-8 paire, above at  the petiole ; petiole -76-1.86 in. long. 
-8 4-6 in. long, lower portion of axillary raohis 1-2 in. long, uniform and 
glabrous (peduncle-like), the rest pnberulons, slightly eig-gag, with small tumid 
minutely ~ 0 8 1 ~  and pubescent nodm io tlte retiring angles, about -3 in. apart below, 
approximate above. Flmoera at the uodes usually solitary, sometimes geminst., 
rarely more, on pnberulons slender pedicele '26 in. long. Bepula suborbionlar, n m l y  
g l a b m ~ ,  with faintly hyaline m w n s .  Corolla not seen. ~ol l i e l e s ,  only one of a 
pair developed, when quite ripe 1.6 in. long, -16 in. in diam., lanoeolete, &her 
abruptly n m w e d  at  the b-, cor~aceous, qnite glabrons in the very y0u-t 

stcrge. Heeds wrowly ovoid, '85 in. lot~g. 
Very nearly related to M. tinctoria B. Br., and Y. mioarpa Hook. f., but ex. 

tremely Xitinct on acooant of ita much smaller, quite glabroue folliolee, end r d l e r  
reda. 

6. CEUOPE~IA K A C H I N E N ~ I ~  Pruin ; baves elightly puberalous above 
sod on margins, glabrone glancescent beneath, long petioled, ovate 
acnminste  base rounded ; corolla-lobes snbspathnlate half ae long se the 
sl ight ly cul.ved tube, the i r  apices ciliate a n d  connate ao ae to form a 
conical orown over the not great ly dilated throat; co*onaZ lobee 10, 
triangular,  ciliate, lesa thau half as long as the line@, elighfly clayate, 
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etraigbt proaeaeee. C. pnbeecene Prai ta  in Rec. Bot. 8um. Ind. i, 252 
not of Wag. 

KACHIN HILLS ; Myitkyiue, Prain's Collector ! 

A slender climber with glabrous stems, branohen, pedanoles and pedioele. Lsavae 
8-3'6 in. by 1.6-1.76 in. ; petioler '6476 in. Peduncles rather slender, a s  long M 

petioles, 8-12-fld., pedioels .&.6 in. dender. Calys-segments lanoeolate their t i p  
pinlrish, glabrous, -2 in. long. Corolla alightly o w e d ,  1.26 in. long, bane slightly 
inflated, upper third of tube somewhut abruptly funnel-shaped; tube pale green 
with small purple rpoQ in upper third and with pinkish linen below ; lobes green 
in lower, yellow in ipper half and the margins there purple-oiliate. Follicles alender, 
spreading horisontslly, eaoh 4 in. long, '26 in. in diom., greenish with irregular red 
streaka. Be& ahout 20 in eeoh folliole, narrow ovate, compreesed, '4 in. long, 
'12 in. wide, oome white, nearly twioe ae long cre needs. 

Erroneody dietributed in 1898 under the name C. pubscene, this ir to be 
found in varions oollwtions. The species is  perhape most nearly related to 
0. Thzwibeii Hook., from Ceylon, but is abundantly diatinot. The prenent dwription 
isdrawn up fmm living speoimens whioh have flowered in the Royal Botanic 
w e n ,  Oalontta. 

7. QYMNOSTACHYUY (Cryptophragminm) LI~TEBI P r a i n ;  millntely 
pubernlone; leaves large, ehortpetioled, oblanceolate ; panicles mostly 
lateral, many-flowered ; wro2la -75 in. long. 

CHIT~AQO; Demagiri, iu m k y  places, Lister 162 ! 

A small undershrub, under a foot high. Leaves attaining 8 in. by 8 in., widest 
a t  the junotion of the anterior and middle third, aoute or aouminate, tapering 
gradually in the b a d  half to a petiole S . 7 6  in. long, margins entire, veins slightly 
uohed forward, 1&14paira, minutely puberalous on both surfaces. Panicles ohiefly 
from the ax& of the lower leaves and the leaf-soars below these, 1'5-86 in. long, 
branoha subspioate ; flowers solitary or olnstered ; bracts small, linear. Sepals 
$2 in., linear. Corolla pnbernlous. Anthers linear-oblong. Capsule '6 in., very 
~larrow, glabrate. Be& ovoid, compreseed. 

Very oloeely related to Gymnosfuchyum latifoliuln 1'. And. (Cryptophrogmium 
latifolium Dalz.), and with that speoiea standing, ae ~wgurds habit, rather distiiotly 
apart from the other Indian Qymnostuchya. I t  is, however, very distinot from 
0. latifolium on aooount of i ts  differently ahaped leaves, its shorter flowera with 
different anthers, and its mnoh smaller oapeulea. We are indebted to Mr. C. B. 
Clarke, fbr having very kindly oompared our specimens with the material p~merved 
in the Herbuium a t  Kew. 

8. PEEISTBOPHE LONQWOLIA King 8 Prain; h u e 8  dietinotly 
petioled, laomlate, glabrous except for eome adpressed haira on midrib 
above and below ; bracts lanceolate, faintly pnberaloas ; coroUa pink, 
1.25 in. long. 

KACEIN HILLS ; Sadon, Prain's Collector ! EA~TLHN NAGA HILLS ; 
n a r  Balijon, Prain's Collector ! 
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junction of middle and lower third to apex and to o slender petiole.96 Ch. 1 o . g ~  
raphidee very slender plentiful on both a n d w e .  Brnete '76 in. h& '26 in. wide, 
acute. Filaments sparsely pubescent ; anther-cells l i n k ,  one snperpomd for half 
ith length. 

This is  very Kke a plant a t  Kew frum Iohang, '(Henry n. 415868) ab regards fa&@, 
bat the Tobang plant haa broader b m t s  than the a h i n  one tllangh ft Im o ekdk 
ooiihnaed inflorsscence. Hypoestca salicifolia 0. Knntze, reprssented at Ke6 by 8 

ffoWeiIebe scrap, named by i ts  author, resembles our plant in MLVW, b8oreaawa, 
ana bract& %Wont h h e v e r  quite agreeing with it abwMely in thesb ohrrraobbra. 
Ont'plknt ha8 bowefer the ho-celled snthers that distinguish Paistrapha W m  
&pbbtes. Henry's n. 4158 from Idhang, a t  (lalcntta, dim oowidmab@ lram oor 
&$it. 

8. GOYPIIOBTEMMA (Pogosiphon) INOPINATUM Proin; aacendiog, 
M y  atems and flowering soepes distinot; h v e a  dietindy p&ioled; 
.pikes erect, not interrnpted even at the base. 

KACHIN H i t ~ a  ; Langkon, 3000 ft. elev., P ra in ' s  Collector ! 

Stems ascending, rooting below, e-gFobvd, aria with rounded angles, several 
from a woody roobstock with nnmerons tufted, woody, blanching, slender mob ; 
about a foot high; densely clothed with a close, mh-grey, stellate tomentum, inter- 
mixed with a copions pnbesoonce of lsxly spreading, long, white hailw. Leaccs b-6 
paire, the loweet small, the pairs 3.4 In. apart;  petioles 14 '6  Q. (~~oss iounl ly  dbant 
2 in.) long, pnbwcent h%e the etemm but with fewer long, 1 ~ 9 ,  k l ~ i t e  bulrs rL propor- 
tion to the stellate pnbeecenoe; lamina broadly ovate-acute, 8 6  in. long by 1'75-3 
in. wide, the baee of lower lenvee slig11tly cuneate, of the npper rounded ; margin 
finely crenate except a t  the baa1  fifth ; newea about 6 pairs, ascending ; upper ear- 
fmm finely velvety with a soft, eah-grey, stellate pnbesoencs intereperaed with longer, 
simple, sabodpresred tomentam, under snrfaoe softly velvety with a 'felted, whitish- 
grey, stellate pubesoence. Flowers densely whorled, in radical spikee Z in. long, 
1-25 in. wide, on ereat pedunclee 843 in. long, with sometimes a pair of small foliacaons 
opponte bracte about .86 below the spike; pednnoles with pnbescsnce exactly aa on 
the rtem, but themselves terete and more slender; floral bracts obovate, dentate, 
. p e w l y  stellate-pubescent tinged with pink, the lowest '6 in. lohg, '25 in. wide. 
baLqnr wide.crrmpannlete, glabrous within, tube rather closely stellate externally, 
limb with 6 equal, wide-triangular claret or purple lobes, sparsely stellato on the 
etrongish central and weaker marginal nerves ; .6 in. long, -3 in. wide, the lohea 
-2 in. long ; bmteolesobovate-lnnoeolate ' W 2 6  in. long, reddish. CorolL .16 in. 10% 
upper lip snbentire, lower 8-lobed with slightly emarginate mid-tobo 'srih idffated 
t h t ,  appnrently annulate within. Stanume exaerted, Bloments biisi te a t  their -. 

1-n. Omry and ;style &labrous. .Nutla& mmUy 4, -me8 Z&, reddish, 
qriite g l h n s ,  wall VW tbidtb scniaoebre when dry. 

Only one of oar qmoimens -had a few ntber shrivelled oarollas, from two *of 
thew, unsoaked ae oarefully ss poesible, the above d d p t i o n  is given. ' h e i r  
oolonr.ia not-particularly noted by the native colleotor, who simply remark6 "flowers 
red," with reference doubtleu to the purple or claret-wlonred cram. T t u t h e r  
examination of lesa advanced specimenr will be mifed fnorchr+~amlhtbbe 
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exiatence of a distinct annnlus. I b  dtber ahsrsotem however amply jnetify iits 
title to s w t l o  rank. I t  is not very like any of the hitherto described Indian 
bhipkba~mmdta.  ?he Taat that the Bowerb occnr on independent leaflegs Btama 

864dpes -TIE the hhbit of a. thinewe (Jliv. and tha fact that fh8 mlp a d  4- 
m h d l y  the ~ $ s o l m  ore pnrplesolomked, recalls also 0. Curtieii, md a. 
EBtm d i e h  are the other membem af the group Pedtc~eccZeta to whioh 0. ehinsmu, 
belongs. The gene~nl h i e s  of the species nevertheless rather I-eoalls the Strobilina 
group of the 5 Pogoetphon to which, from the presenoe of hairs within the corolla 
tnbe, i t  mast necesssrily be referred. If, however, we are right in snppoaing that 

hnire 'form a distinct annulus, instead of being ecattered sa in the other 
8trobilina, i t  mnst be considered in thie respect ss linking that group with t h e  
hitherto nomewhat isolated Q. Hemalevanurn. 

W ir the second new apeoieemcarded since the pnblioatioa by bhe writer in 
1891 of An accounrt of the Genus Qomphostmtna (Ann. Boy. Bot. Gad., Calonb,  iii. 
237, et asq.). The other species, Oomphostemma furfuracea Hallier 5l., h w  been very 
hl?y and .ccmetely dencnbed and figured by its author, after aolhparison w i h  the 
mateiial id &he Oalcntta Herbarium, in Bull. de l'herbier Bob& vi. 86l, 62s t. 9, 
f. 1 s r o ( l 8 0 6 ) .  I t  is a epeoies of 5 Eugomphontemma, Rronp Meliassifdio, and w ibs 
bnrats areJaot,longerthan the calyx it comes nesient to Q. eelslatinurn and GI. Mi. 
The outer brbcts are however in shape like those of 0. omturn and B. melwuijohiorn, 
w that i t  stands, as fts au'thor hns atready mdicatea, intemediate between W. ovattan 
ana Q. Madteraii. T t  i s  a native of Eaetern 0nmatnr. 

bdother p i n t  with reference t o  thib genns m y  be noted in paamng. In the 
account of the genus referred to above, tbe position of, 6 o m p h o ~ r n a ~ e m e n ~  
Niq. was left doubtfal. Iu the following year the writer wes able to say that, 
judging froni specimens of the placltJAnthooofiur flavesma 2011.) on which Miqnel's 
speoies is based, kindly lent by Dr. Trenb from the Bnitenzorg Herbwinm, this 
sped@ Warr Pn ?eaTitp Cyrnnria acuminata Dcne. In 1895 the writer IM alforded, 
t h &  fbe kihdnebs e l  M Drnke O&i?lo, on  opportunity of examining the 
d type ryleolmea of .Anthocoma jtia~- and of Mms aehflrming $he acumaq 
of the identffication published h Annals of Botany ui. 314 (18W). 

10. C H L ~ B & N T ~ U S  K r c s l N s N a s  King k Prak  ; leaaee sahoseaai,le, 
ovate, mudate-acnminate, margin finely glandveerrute excqit st $im 

Base ; mtkers  3, e m a t e  bg %heir cmnedCive ; pikes in tarmi- 
nd .ahistern. 

% A C ~ I I N   BILL^; S h a n  Bnsti, Sadon, near  water, Prain's Collector ? 

Anaveqreeo m o t  uudarshrnb ; beon, glabrona, &inin8 above, dull and 5aely 
p n b e r e m  op.tke w r r s e  beneath, nenrm about 10 pin Qubly i d  within 
m.pgin, length:B-8 in,, brcrdth 8-8'6 in., aeudate rper: '76-1 lo. bug ; pcrtidle D h. 
long or 0. 8 p i h  8'6 in. loo~,4-6 together, -led at the apex d tjla .bran- 
among linear bracte, mrrounded by 2 cloeely approximated, distichom paire of leevea 

The leaves most resemble those of C. ojicinalis Bl., but the faroicled instead of 
panicled spikes a t  once distinguish it. The infloreecence ib like that of C. nervows 
Coll. & Bemsl., from the Shan Plateon, which is however a t  once dimtingnished by 
its coareely serrate, distinctly petioled and smaller learea whioh are not ocrnbts- 
aoaminate a t  the apex. 
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11. SMILAX ( Ensmilax) POTTIHGEEI Prain ; braaches hm.te ,  smooth 
or with few minute bleck vermcm; haves 6-8 in. by  4.5-5.5 in., ovate  
abrupt ly acnminnte, the narrow t i p  % in. long, thinly enbooriaceone or 
chai-taceons, very dark green above, g l m m s c e n t  benealh, 5-coatah from 
the slightly cordate bnse, petiole 1.5 in. ,  the basal portion '6 in. long, 
narrowly sheathing ; pedtrncks solitary, nxillnry, 3 .641 in. long, very 
slender, rigidly wiry, t e ~  ete, smooth, 25-30-flowered ; pdicels rigid, 
elendel., g~,ooved, .5-'6 in. long. S. lnacrophylla Prain i i r  lb. Bot. 8trrv. 
Ind. i, 275 (not of h b . ) .  

KACHIN HILLS ; Myanngjong, Pottinget. ; near  Sadon, Praifi'e 
Collector ! 

An extensive climber ; leaves somewhat shiniug above, with strong secondary 
retionlations; between the main-nerve8 on both sart.ces ; oirrhri slender, wiry, 4-6 iu. 
long, springing from apex of sheathing part of petiole. Pedultclc opringing from s 
swelling '2 in. above the petiole, bracte 0, braohlee at  bane of pedioels shortly 
oblong obtaee, pale-brown, palea-like, persistent, making a small globom head '26 in. 
acmoa d flowem not seen. ? Peria~rth eegments ovate obtuse under '2 in. loug; 
staminodee 8, style short with 3 otout recurved stigmae. Fruit small '26 in. dinm. 

A very dietinot speoiee coming nearest 8. feroa and its allier, but uot very olosely 
related to any hitherto deecribed Indian spoies. 

12. CRYPTOCOKYNV CHUUDASIANA Yrair~ ; kaces linear-leuceolate ; 
tube of eputhe nanorv, longer than the limb, l imb of epathe lanceolatr, 
watt, not twisted, dietinctly rrrtl~er dis tant ly tranavemely plicate within. 

K a c a i ~  HILLS ; Kejn river, near  Sinla, Prain'u Uollector ! 

Tnberous, stoloniferous. Lmvea 6-8 in. long, '26-3 in. wide, rother abruptly 
euute, lower fonrth to third sheathing ; midrib diitinot. Burps very ahort. Tube of 
rpethe 8 in. long, limb 1'25 iu. long, lanoeolate acuminste, purple within, with 
transverse foldr, '1 in. apart, omsing i b  whole inner snrface. 

A very dietinot epeoiw, in habit mnoh resembling a small form of C. ciliata 
Finch., and in thin rerpeot unlike m y  other Indian speoiw of the g e n a  Ite s p t h e  
hm, however, a limb that is rather longer and muoh narrower in proportion ta the 
tnbe than thnt of C. ciliata, while there are no fimbrim but, hotead, there u e  
numeroas tramverse mgm M in C. npirdw Finch., whioh hor however different 
leaow, a twisted limb ta the spathe, with a tnbe mnoh shorter than the limb. Thim 
speoies haa beon very kindly wmpered with the material pronerved in Herb. Kew 
bp Sir Ueorge King aud Mr. N. 1. Browu. 
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XII1.-A lint of the Asiatic species oj' ORLIOSIA.-BY D. PRAIN. 
[Received 21et Jnne ; Read 4th July, 1900.1 

On two pi.evious occasions the writer 11ns dealt with the gerius 
Omosiu (N.O. Legurninom) in the 8ociety's Jour~tal.' The communica- 
tion of three new forms from the Kechin Hills representing a t  leash 
two new species, and the presence of two apparently undescribed forms 
among Cllinese coliections, renders i t  advisible to provide the requi&e 
speoific descriptions. It may therefore be aa well to givo a t  the same 
time s key to all tho know11 Asiatic species as n preliminary lo all 
exhaustive monoglapll of the genus. 

Accordiug to Hooker and Jackson the earliest name for the genm 
is TOIJLICHIBA~ Adans. ; as however, the name ORYOSIA Jacks. b ill 
familiar use i t  is conveuient to retain it. Other generic namea ]rave 
beeu from time to time applied to one or more species of hW&. 
These ere LAYIA Hook. and Am.,& C ~ N O L O B I U M  Miq.,B and, in the 
writer's opinion, ABILLARIA Kum.7 TO these Bentlram haa tentatively 
added M A C ~ ~ T W P I S  DC.,8 a genus founded by DeCandolle to include two 
plank from S. China and Cochin China that form the genus AW;~ 
Lour! sa oppoeed to the trne A n a g e  of Linnseus. T l~ i s  tentative 
I-ednction hss bee11 formally wcepted in the Index Ketuensis but i t  iij not 
-ptRble to the writer because the keel, Loureiro tells us, is in hi8 
two species louger than tile standard ; this is not the csse in any known 
Odu and as neither of Loureiro's plants are known to modern 
stndente it is better to keep Muorotropb sepamte. These objections, 
however, do not apply to the reduction of h f n c n o ~ ~ o ~ r s  Miq. (not of 
DC.).LO lu the 6wt  place Miquel in dealing with the two species which 
he referred to Maorotropis found i t  necessary to provide for tlleir 
reception a new ~ection Astaorot~o;pis, characterised by having the 
~tandard aa loug as the other petals, t l ~ a t  is to Ray Miqael h d  to 
~bnndon the chamter  thnt is most distinctive of the trne hfacrotr@ 
before Ire could accommodate llie two species in the genus. In  the 
second place there are autl~e~itic examples of both Miquel's plants in 
Herb. Calcutta and both am true Omnosius. 

1 J.A.S.B. Ixvi. a, I46 and 467 (1897). 
8 Index Kewendr ii. 867. 
8 Adenr. Fan. i i  888 (1763). 
4 Jackson in Trans. Linn. 0w.  x. 360 (1811). 
6 Hooker and Arnott, Bot. Beeoh. Voy. 188, t. 88 (1888). 
6 Miqnel, Flor. Ind. Bat. Buppl. 808 (1860). 
7 KW, J.A.B.B. XU. a. 70(un).  
8 DeCsndolle, Pmdr. ii. 98 (1886). 
0 Loweh-0, Flor. Cwhin-Ohin. 280 11790). 

10 YiqwL Flor. Ind. Bat. SnppL 294 (1860). 
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AR~LLARIA Kurz, h n ~  not been accepted as a valid genus by Baker 1 

or by the editom of the Indez Kp~oetrsis. The species on whicli i t  ie 
founded was treated by Itoxburgh,' who has left a colonred drawing of 
the plant in Herb. Calcutta, as a Sophora. Wight has reproduced this 
%garen and in disanssing i t  llas suggested that the plant is nearer to 
Ormoda than to Sophora but that, owing to its having a fleshy pod, i t  is 
perhaps a distinct genns. T l~ i s  geuus he refrained from founding because 
ttie account given by Roxburgll of the arillus was not clear to him. 
Enrz has confirmed and amplified Roxburgh'e account of the arillus 
amd has therefore provided the generic description that Wight did not 
venture to give. Taubert h ~ s  adopted Knrz's genus, tbougli his attitude 
may require to be discounted to some extelit,, for  lie a t  tile same time 
retains among the On~weitre the species 011 mllich Arilklrin is bused.* 
In epite of tlie views expressed by Wigllt, Xurz and Taubert the wiiter 
agrees with Baker and Baillonb in thinking tlrat the species may quite 
wen be accomadated in Ormoeia, t b g h  he nevertheless thinks 6he 
chsraoten, of the species (Omno& robrurta) are such as  to entitle i t  to 
the mnk of a subgenus. 

Bentham I;ss, for convenience, divided the Brazilian ~pecies of the 
e n a s  into two groups,( Concobrea or species with the leaflettq glabron~ 
to the naked eye on both sides cxcept perhaps, the midrib, and with the 
lmres not much palor beneath then above, and Diqeobrerr with the leaven 
pier benesth and them manifestly pubernlous mlky or tomentose. Jhrker 
hse also, in essence, adopted this method of subdividing the genus nnd 
*bert hss even formally adopted Bentham's groups as sections and 
applied them to the whole *nun. Tliis subdivision, however, does not 
alwayn permit species that are naturally closely related to remain 
together nnd it is not improbable tllnt a classification mhiol~ depends 
more on the chal-mtem derived from fruit and need and less on cl~nrecbrs 
obtained from the shnde of greeu and the degree of tomenturn of the 
lmves will'in future be found more satiafaatory. 

Below a '  purely tentative scheme of clrsaificatiou is Meay 
rilekhea :- 

pod with woody valves; seeda marlet with or without a black spot near tbe 
hilnm not enveloped in an aril ; Sob-gen. Tou~~earsr. 

Leaf-rsohir bearing at its tip the distal pair of leslletaarwaH sr tlu h i n a l  
leaflet ; Seot. CE~NOLOBIUM. . . 

1 Hooker, Flor. Brit, Iad. ii. Pi58 (1878). 
bxburgh, Hortnr Bengalensu 91 (1814). 

8 Wight, Iaonm t. 245 (1840). 
4 Engler Natwlioh. Pflensenfam. iii. 8.194 (88#4). . . 
6 Bdlon, Hkt. des P k n t a  ii. 362 (1BBO). . 
@ Martinn, Flora Bruil .  xv. 1.311 (1668). . . . . -  
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Lent-rrliia prolonged bejond the distal pnir of leafieta to support the tarmi. 
nnl one ; Sect. ORYORIA proper. 

Pods with thickly woody valves not aeptate between the large eeeda 
which are nenally solitary; Sub-sect. Mmcdwca. 

Pods with thickly woody vdven septate between the small seeds which 
are nsnally severnl ; S u b - m t .  Layia. 

Pods with thinly woody valves and unnally solitary always m a l l  seeds; 
Sob-aeot. Amcrrrotropis. 

Pod with fleahy valves; seeds black, enveloped in o fleshy arillnm; Sob-gen. 
ARILLABIA. 

The Asiatic specie8 of which sufficiently complete material has 
been reported should be distributed as follows among these groups :- 

I .  CHENOLOBIUH. 0. pachycnrpn, 0. cetloaa, 0. decenrjugn, 0. tq- 
ten?juga, 0. p l i tn .  

2. ORMOSIA proper. 
( a )  Mscrodi~ca. 0. macrodisca, 0. gracilis, 0. tlnvancoricn. 
(I) Layia. 0. emarginatn, 0. Hmryi, 0. impinata, 0. laxti, 

0. glttrrca, 0. BaLrurae. 
(c)  Am~crot~-opis. 0. ~niwoeperma, 0. pnrri[olia, 0. ntc~t~atmon, 

0. yunnanensis. 

11. ARILLARIA. 0. robusta. 

The other species given in the subjoined key, which is more or  l e s ~  
a~.tificial, a t  all events ill detail, are speoies of whicl~ the fruit  is not 
yet. known. In  the account of Omroeia given in tile Society '~ Journal, 
1897, n previously undescribed speoies was there named 0. nitida. 
Thero is however, a prior 0. nitida Vogel,' which stands good; i t  has 
t1ierefol.e been necessary to rename the Malnyan ~pecies. 

Key to tlie Asialic species of ornosis .  

Erect treee :- 
Pod with fleshy valvee; seeds with complete nrillns; . 

leaflets glabmna beneath ... ... ... 1. robrrnta. 

Pod with wood? valves :- 
Seeds with a blnck ndnate bwal arillns, leavesminntely 

sparsely pubescent underneath :- 
Paniclee fastigiate, flowers white ; pod 8 om. wide ; 

... need f 6 om. long ... ... 2. macrodiwn. 
Panicles lax, flowers yellow ; pod 3 cm. wide ; seed 

... ... 2cm.long ... ... 3. grnrilis. 

' 
1 Linnea, xi. 406 (1837). 

J .  11..23 
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Seeds wit11 a nniform pink testa and no arillnn :- 
Leaflets benentli glnbronn or only downy nlong the 

midrib :- 
Leaflets 8-5 :- 

Calyx glabmns ; Ienflets obovnte-oblong obtnse 
... or emnrginnte, base cuneate ; stamens 9 

Calyx pubescent ; leaflets elliptic-oblong obtmely 
... aonminate, base rounded ; stamens 5 

Leaflets 7-9 ; base rounded ; cnlyx pnbescent :- 
Leaflets narrowly oblong ; rachis prolonged 

beyond distal pair d leaflets :- 
Leaflets dark green gradually narrowed to an 

acute point ... ... ... 
Leaflet6 pale grey-green, oandate-acuminate :- 

Pod broadly oblong, 6-8 om.long,8'6 om. wide, 
... seeds large 2'6 cm. long ... 

Pod narrowly oblong, 6-i-7'6 cm. long, 3 cm. 
wide ; seeds smnll 1 on]. long ... 

Leaflets broadly oblong, apex ronnded or shortly 
abrnptly cuepidate ; m h i ~  I)eal<hg disbl 
pair of leaflets, as well ue the terminal leaflet, 
a t  i ts  tip ... ... ... 

Leaflet6 beneath more or less persietently hirsute or 
velvety :- 

Leaflets with distinct petiolnles and the leaf-rnohis 
prolonged beyond the distal pair of leaflets :- 

Pod lnrge with thickly woody flattened valves ; 
pedicels long, )rd to qnite as long as calyx :- 

Pods nnrrowly oblong, 6-7 cm. long, 2'25 cm. 
wide, seeds 1'25 om. long or less :- 

Ledete  7-9, thickly coriaoeons, glabmns 
above, densely velvety beneath ... 

Leaflets 16-11, chartaaeous, deciduonsly 
pnberulonsabove, softly pubescent beneath 

Pods broadly oblong, 5-6 cm. long, 8'5 om. 
wide ; seeds 1'6 cm. long or longer ; leaflets 
7-11, rsrely 6 :- 

Pod glabmns; moemea even in fruit mnoh 
shorter than the leaves :- 

Corolla pink, lenflets persistently pubescent 
beneath ... ... ... 

Corolla yellow, lenfletaglabresoent with age 

Pod pnbeecent ; racemes in fruit as long aa 
the leaves ... ... ... 

Pod small with tllinly ~ o o d y  oonvex valvea, 1'5 
om. wide ; pedicel6 less than half ne long 8s 

calyx :- 
Leaflets small, 6 em. long or shorter, 9-15, 

shortly aonminete .., ... 

Eenryi. 

lama. 
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Lealleta w e ,  10 om. long or longer :- 
L d e t s  thinly pubescent benentl~ ; paniolee 

lax, bracte small :- 
Ledets  7-9, rarely 5, ovnte, obovute or 

elliptio, pale-green . . ... 14. arrnatrana. 
... Leafleta 13, narrow oblong dark-green 16. ymnansnsis. 

Leaflets densely pubesoent beneeth, dark. 
green 11-13; panioles fsetigiate, bracta 
oowpicnoue :- 

Pod ghbron s ... ... ... 16. microsperma. 
Podhlrwte ... ... ... 16b, microepsmur 

v ~ g .  Bidlryi. 
Leafleta with short petiolulee or aubeeesile, leaf-raohie 

bearing at  its apex the distal pair of leaflets se 
well ss the terminal leaflet : - 

Pod with thinly woody vdves, S8.6  am. wide :- 
L d e Q  18-15, ovate-mote ... ... 19. uep*uga. 
Leaffets Is-Zl, lanoeolate a o d n a t e  ... W. dewmjum. 

Pod with thiokly woody valves, 9'6 om. wide; leaflets 
ovate oblong :- 

M e Q  abruptly shortly cnapidate ; pod penis- 
tently woolly ... ... ... 21. pachyuarpa. 

Lealleta obtuse or snbobtnee ; pod glabrous ... 22. ' e n o s a  
Climber) leaven glahroun beneeth, dark green ... 13. s c a n h .  

ORMOSIA  JACK^. 

Snbgenns 1. ABILLABIA R Z L ~ Z  (pro genere) J o ~ r m .  At. Soc. Bercg. 
xlji. 2. 71. 

1. 0 ~ ~ 0 8 1 ~  ROBUBTA Baker in Hook.$/. Flor. Bn't. Itld. ii. 252 ( 1878) ; 
Taub. in Ewl. Naturl. Pfinzenfarn iii. 3,194 (1894). 0. floribnnda Wall. 
Oat. 5337 (1832). Sophora robusta Roxb. Hort. B a q .  31 (1814) ; Wight 
Ieonee t. $45 (1840). Arillari~ robusta Kurz Joui-n. As. 9oc. Bmg. xlii. 2 .  
71 (1873) and xlv. 2, 224 (1876) a d  f i r .  Flor. Brit. Burrrca i. 334 
(1877) ; Taub. in Engl. Nattul. PJEoiczenJa~~~. iii. 3. 196 (1894). 

ASSAM; Brahmapnt ra  Valley, near foot of A k h ~  Hills, King's 
CoUectm! Silhet, Rwburgh (Ic. i n  Herb., Ctilc~ctta) ! DeSilva (WaU Oat. 
5337) ! CEITTAGONG ; Kodala Hill, King'o Col&ctw ! BURMA ; Amherat,  
Falconer I Rangoon, Kurz ! Pegu  Y o m b ,  Kurz ! 

Snbgenns 2. TOULICHIRA Adaice. (pro geuere) Fam. ii. 326 (1763). 
3 Buosaroe~r. ORMO~IA Jacks. (gennrr) Trans. Lintr. Boc. x. 360 

(1811). 
B MACBODIBCA. 
2. ORXO@IA MACMDIBCA Baker i n  Hook.$Z. Bh. Brit. Id. ii. 263 

(1878) ; Prain, J m .  8 8 .  Soc. Beng. lxvi. 2. 148 and 467 (1897). 

MAWIAN PENINBULA ; M a l m a ,  Maingay ! Bingapore, Bidley ! 
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3. ORMOSIA ORACILIS Prain, Joum. As. Soc. Beng. Ixvi. 2. 118 and  
468 (1897). 

MALAYAN PENINSULA ; Pemk,  Smrtechini ! Eunstler ! IVmy ! 
4. ORMOSIA GEMICABTRATA Hance, Journ. Bot. x x .  78 (1882) ; Forbes 

& Henlal. in  Joum. Linn. Soc. xxiii. 201 (1887). 

CHINA ; Hongkong, Ford, fide Bance.  

Tllis species is not yet repr-sented in Herb. Calcutta. 

5. ORMOSIA EMABQINATA Benth. i l l  Hook. Kew. Journ. iv. 77 (1852), 

and E'lor. Hong-Koitg. 96 (1861) ; Fwbes & Hemsl. in Jorwn. Linn. 
&c. xxifi. 204 (1887). 

CHINA ; Hongkong, Ford ! 
6. ORMOSIA CALAVENSIS Azaola in Blanco Flor. EZ'lip. ed. 2, 230 

(1845) ; Vitl. Sinops. t. 41, f. H(1883) and  Rsv. P1. Vauc. Filip. 113 
(1886). 

PHILIPPINES ; Lnzon, Cuming 1219 ! Alabat, Vida2 2617 ! 

Vidal y Soler suggests that this is the same as Ormoaia (Arillarin) roblwta, but 
tlie suggestion can only be explained on the assumption that Sen. Vidal had no p o d  
specimens of 0. robusta before him. There are no fruits of this speoies in Herb. 
Calcutta; if their stmctnre is like that of 0. robueto this species must be transferred 
to the subgenus drillaria. 

7. ORMOSIA TRAVANCORICA Bedd. Flor. Sylvat. i. t. 45 (1869) ; Baker 
i n  Hook.fil. Flor. Brit. h d .  ii. 253 (1878). 

S. INDIA; S. C ~ I I ~ I I ,  Tinivelly, Travancore, Beddome (Ic.) 

This apeciee is only represented a t  Cdoutta by Beddome's figure. 

LAYIA Hook. 8 Am.  (pro genere) Bot. Beech. Voy. 183 t .  3 4  
(1833). 

8. ORMOSIA GLAUCA 1Vu11. Plant. As. Ray. ii. 23. t, 125 (1831) and 

Cut. 5338 ( 1882) ; Balcer i l l  Hook. j l .  Flor. Brit. Ind. ii. 253 (1878) ; 
Gamble, Mun. Ind .  Timb. xvii. (1881) and  Darjeel. List, Ed. 2. 30 (1896) ; 

Prain, Jorr9.n. As Soc. Beng. lxvi. 2. 467 (1897). 

NEPAL ; Sonkn, Wallich ! SIKKIM ; Sivoke, 2500 ft . ,  Gamble ! 
9. ORMOSIA HENRYI Prain ; leaflets 7-9, oblong, pale green, sliortly 

stalked, thickly coriaceous, glabrous above, velvety beneath, pedicel8 w 
long rn the calyx, pod narrow oblong, valves thick woody. 

CHINA ; Hupcl~, Heny 7577! 
A tree, with tawny-velvety branches. Leafits naually 7, oblong lanceoleto, very 

firmly ooriaoeous, 8-10 cm. long, 8 - 4 5  om. wide, quite glabrous above, densely pnle- 
b& velvety beneath, apex mute, bese rounded, veins 8-9 pair8 slender, somewbat' 
prominent beneath ; petiolulea 6 mm. and main rachis 8-9 om., closely shortly tawny 
pubescent. Plowers in nxillary racemes 8-9 om. long, tawny pubescent as are the 
pedicela 1.25 om. long, bracts and breoteoles deciduous. Calya cltmpennlate 6 mm. 
long, silky. Corollu and Starnn~cr not seen. Pod hard thiok, 6-7 om. long, 2'6 om. 
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wide, the valves b l~~ck ,  smooth externally, slightly swollen oppoeite the r i p  seeds, 
very faintly ribbed alongside the upper suture, secds 2-6, bright scarlet, ~mnl l ,  1 cm. 
long, '75 cm. wide, '6 cm. tnick, separated by partitions of the tawny eubcrons 
eudocorp in which they are embedded, with no trace of nrillus. 

Nearest 0. glnttca Wall. but differi~~g grently in tho velvety under-surfnce of thc 
leaves. 

10. OKMOSIA INOYIYATA P,.ait~ ; leaflets 9, less often 11 or 7, rarely 
5, ovate wnminate, beneath softly closely tawny puhescent on the mid- 
rib arid veins, elsewhere sparsoly pubescent, leaf-racl~is and bi-anchlets 
velvety, veins benenth prominent finely roticnlnte, large, distinctly 
stalked ; pedicel8 1o11g ; pod compressed with thick woody valves. 

VAR. TYPICA; corolla reddish, leaflets persistently pubescent,. 
I<ACEIN HILLY ; Banspnrao, nellr Sadon, Proin's Colkctor ! 

A large tree, with closely tawny-velvety sulcate brauclles. Leaflets rigidly 
subcoriaceous 16-16 cm. long, 5-6'5 cm. (the torminal leaflet eometimes 8 cm.) wide, 
~tbove with midrib a t  first pubescent a t  l e ~ ~ g t h  quite gllibrons, rather pale-green 
shining, beneath persistently tomei~tosa but the toment~im sparser with age, veins 
7-9 pairs prominent beneath with a fine secondary reticulntiorl visible also above 
especially on younger leaves, apex abruptly ncuminrite, bnso cuneate or rounded; 
petiolules 8 mm and leaf-rachis 28 cm, long, closely velvety. Flowers in axillary 
racemes or few-branohed panicles 20 cm. lo~tg closely velvety as nre the pedicels 
6 mm. (in fruit over 1 cm.) long, brncts n~ td  brncteole~ minute deciduous, velvety. 
C ~ r l y o  cninpannlate 9 mm. long, closely velvety both externally nnd withiu, teeth 
wide-triangulnr rather lonqer thnn the tube. Corolla reddish, twioe ria long as 
cnlyx. Stament usually 9, all fertile, anthers ohloug versatile. Ovary shortly 
stipitste, glabrous except for a few hairs on the dopal and rather more on the 
ventral autnre ; style glabrous, filiform, tip circinate ; stigmn oblique; ovules 4 or 3. 
Pod hltrd flattened, with woody vl~lves, (i cm. lonp, 3 cm. wide, 1.46 cm. thick, with 
faint depressions between the 3 or 4 seeds, obliquely ovl~te-oblong, with n distinct 
stipe 6 mm. long and minute tip nt apex ef diagot~al axis remote from atipe, ventral 
suture with promillent parallcl ridges G mm. apart projecting beyond level of line of 
dehieoence; seeds cinnabar-red wit11 a small white hilum and no arillus, ovate, 1.6 om. 
long, 1 cm. across: sometimes slightly compressed and only 7 mm, thick. 

lob. VAH. DUBIA ; fl0ivel.s jellow, leaves glabrescent with nge on 
tlm under surface. 

&CHIN HILLS ; Bomkatom, between Lashio and Sndoi~, Prain's 
Collector ! 

A large tree, branchleta fnintly sulcnte. Leajets rigidly subcori~ceous 6-10 
om. long, 3-46 cm. wide, the termin111 leaflet ~ ~ l m o s t  6 cm. wide, light-green, glabrous 
shining above, pnle beneath very sparaely persistently pubescent, veina 7-9 pnire 
prominent beneath as is the fine secondary venation which is hardly visible above, 
apex acorninate, baee cuneate or rounded; petiolules 6 mm. and leaf raoliis 15 om. 
long-at first pubescent a t  leofih glabrous. Flowers in axillary racemes about 8 cm. 
long, raohis finely velvety as are tlie pedicel6 6 mm. long not elongated in fluit. 
Calua campnulnte closely velvety both externally nnd with it^ ; teeth wide.triangoltu, 
rnther longer than the tube. Corolla yellowish white, twice as long se calyx. 
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Stamens and ovary as in 0. inopinatn. Pod hnrd flattened, with woody valves, 5 om. 
long, 3 om. aide, 1'26 om. tl~iok, somewhat swollen oppoaibe the 1-2 seeds, ovate-acute 
with distinct stipe 6 min, long and a prominent tip a t  apex of vertionl axis remote 
from stipe, r e ~ ~ t r a l  suture with bluut parallel ddgea 6 mm. apart uot projecting 
beyond level of line of deliiscence; seeds oitinabar-red with a small white hilum and 
uo arillne, 1.25 cm. long, 1 om, ncrosa, 8 mm. thick. 

The foliage of the two trees here treated as varieties of one species is hardly 
distingniahnble and the structure of their flowera is identical. The Native Colleotor 
who baa communiclrterl the spc i~nens  of both states, I~owever, that beaides the 
differences in colour of petals nud in shape of pods nnd seeds, t l ~ e  two trees M they 
grow look vory different. If this should turn out to be the case i t  mny be necajaary 
to trent the variety here doeoribed as n distinct species, to be known as Ormosia 
dnbia. 

11. O~~MOSIA BALANSAE Drnke del Caslillo, Journ.  de Botan. v. 215 
(1891). 

TONKIN ; nea r  Ta-phap,  in forests,  Baluwa 2178. 
This speoiea is not yet repreaeiited in Herb. CalonLta. 

12. ORMO~IA LAXA Prain; leaflet8 15, less often 17, Ianceolate- 

~ c n r n i n a t e ,  1)eneath nnd leaf-rachis a n d  binnclilets velvety,  veins  bellenth 

inwnspicnons ,  medium,  disti l lctly s t a lked  ; pedicels long. 
KACHIN HILLY ; S11a1i Uusti  near Sadon,  5000 ft., Prain's Collector ! 

A tree, with tnwny-velvety branches. Leaflets lnnoeolata, oharteoeons, 6 om. 
long, 2'5 om. wide, a t  first finely deciduously pnberuloae above, deneely softly tawny- 
velvety beneath, veine 5-6 pnirs slender not prominent beneath, apex wuminate, 
tapering from the middle, baae cuneate in the lower fourth; petiolulee 6 mm. and 
main-nrohis 80-25 om. long, deusely tawny-velvety. Flowera in axillary racemes or 
few-branolied pa~ricles 6-18 cm. long, densely tmny-velvety as are the pedicels 
1.26-1 65 om. long, bracts and brwteolea minute, deoiduous, velvety. Calya cam- 
panalate denaely tawny-velvety outside, finely pubewnt  within, I am. long, teeth 
wide-triangular almost sa long ma tube. Corolla twice n~ long ae cnlyx. %tamens 
usually 6 fertile exswted in t l ~ e  open flower, sometimes 6 or 7, rarely 8 fertile-if 5, 
6 or 7 fertile then with 3, 2, or 1 atnminodes, nlways 2 shmeue quite obsolete; 
anthers oblong, versatile. Ovary stipitate, silky with long tawny hnim especially 
on tlre sntures; style glabrous filiform, tip oircinnate, stigma oblique; ovnlea 7. Pod 
6-7 om. long, 2'5 cm. wide, the vnlres black, smootl~ externally, slightly ssrolleu 
oppodte the ripe seeds, very faintly ribbed alongside both sutures; seeds 2-4, bright 
scarlet, 1 cm. long, 8 mm. wide, U mm. thick, separated by partitions of the pale 
woody end-p in whioh they are embedded, with no arillns. 

This very diatinot species caullot be confouoded with any of the hitherto 
described Ch7noaiu8. 

13. Oaaros~r SCANULNS Prain, Jourri. As. Soc. Beng. lxvi. 2, 147 and 
467 ( 1897). 

MALAYAN PENINSUI~A ; Pemk, Kttnstler ! . 
This speciea is diatinguisl~ed from all the otl~ers by ita climbing habit ; as ito 

fruit ia not yet known its precise syatematio position cannot be positively etated. 
It nqeme, however, an if i t  mi~llit prore to k a specie6 of 5 Luyicc. I t  may be 
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nltimately foulid nclvisil~le to subdivide 5 Layin into two gronpa; thone with thick- 
walled lnrge p i n g  into one and t h m  with thin-walled short pods being placed 
in the other. 

qqq AMACI~OTROPIR MiQ. (pro sectione) B r .  Ind. Bat. Suppl. 294 
( 1 860). 

14. O ~ a r o s ~ r  ~ U M ~ T R A N A  P r a i n ,  J0rct.n. As. Soc. Beng. lxvi .  2, 160 
and 469 (1897). Mnct~otropis  s u r n ~ t n r n a  ~Uip. Flm. Itld. Bat. Sup$. 294  

( l r n ) .  
MALAY ARCHIPELAQO ; Sumat ra ,  Teyeincann 3618 ! Forbes 2592 ! 2648 ! 

MALAYAN PENINSULA ; MaImca, Holmberg ! 
15. O R M O ~ ~ A  YUNNANENSIS Prain ; leaflets 13, short-stalked, veins 

benea th  dist , inctly raised, pedicels shorter t h ~ n  t h e  calyx, pod snb- 
c o m p r e ~ s e d  w i t h  t h i n  valves, ~ e e d  o v a t e ;  rscenies  ill r a t h e r  c l m e  

panicles. 
CHINA ; Yunnan,  moan t s ins  in western  Exemao, 5,000 ft. elev., 

H e n y  11,967 ! 

A small tree 20 ft. high, with rwty-pnbesoent branci~ee. h & t s  oMong- 
lanoeolate, firmly coriaceone, 10 om. long, 3 cm. wide, glabrona above ~ ~ f t l y  rparaely 
pnbement witb longish adpreeaed mh-grey hnim beneath, veins about 10 paire 
slender bnt promillent benentll, depressed above, seooudary venation indistinct 
beneath not vieible above, apex acute with a short finely acnminate anb.mncrounlah 
tip, base shortly cuneate, petiolulee 9'6 mm. and main-rnchia 16 om. long, rusty- 
pubescent. FZowurn in axillary branched panicles I4 om. long, rus ty-pnhoent  m 
are the pedioela 8 mm. long, bracte and bnroteoles orate, 2 6  mm. long, 1'6 mm. wide, 
acute, deaidnow, m t y  pnbwoent. Culya oampandate, rusty-pnhesoent both outside 
and inaide, 8 mm. long, teeth triangnlnr hardly a s  long a~ the tube. Corolla and 
Stamens not seen. Pod subaeseile, imgalarly orbicular if 1-weded, oblollg if 
2-seeded, with R broadly t r ianplar  unilnteral tip, 1'3 cm. wide, 2-8.26 cm. long, 
lineate between the seeds; valvw thin,  WOO^^, rigid, black, glabrous, awollen 
oppooih the weds; seeds 1 or 2, brigllt warlet, 8 mm. long, 6 mm. wide, 6 mm. 
thiok, with w h i b  hilum and no arillna. 

This v i e s  is most nearly related to 0. awnatrana; ita o11ieE internet liw in 
i ts  being the moat northerly repreeentative of the T Amacroh-opie, all the other 
known members of which are Malayan. 

16. Oaarosra MICROSPERMA Baker in Hook. $1. FLw. Brit. Id. ii. 253 
(1878) ; P m i n ,  Jou9.n. As. SOC. Beng. Ixvi. 2, 151 a n d  468 (1897).  

0. coarcta ta  [Benth. Mas.] ; KUYX, J o w n .  AR. 80c. Beng. xlii. 2, 71 (1671)  

ita part, not of Jacb .  
MALAYAN PENINSULA ; M a l ~ c c a ,  W f l t h  ! dluingny ! Dewy ! Perak, 

Kunstkr ! 
16b. VAH. HIDLEYI Pmin, Jm. Au. Six. Beng. 2. 160 a n d  469 

(1897). 
MALAYAN PENINSULA ; Singapore ,  Ridley ! 

This "rsriety" is probmblp entitled to specifla mak. 
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17. ORMOSIA P A R V I Y O I , I A  B a k ~ r  ill Hook. $1. Flov. Bvif. l nd .  ii. 253 
(1878) ; Pmin, .Totrr?~. An. Bor. Berzq. Ixvi. 2. 149 469 (1897). 
M ~ c r o t r o p i ~ ?  balrcn~ta Afiq. Flor .  Ind .  Bat.  Stcpp1. 295 (1860). 

MALAY ARCHIPEI.A(>O ; Borneo, Havilnnd 57 ! R a y k n ,  Y'eysmnnvi 

3403 ! MALAYAN PENINSULA ; Singapot-e,  Ridley 5929 ! 8096 ! P a h a n p ,  

Ridley  1267 ! 5013 ! Malaccn, GriJith ! Maingay ! Goodeaough ! 
Besides being n very well ohnracterised species this is much more widely 

distributed thnn most of the Ormosius An antllentio specimen of Miquel's 
Macrotropis ? bancana in  Herb. (:all.ntta uhows that it is the same thing ns Baker's 
Ormosin pa~vifoliu. If the rule that the oldest npeoifio epithot Innst under sll 
circnmsta~lces be conserved is to be rigidly npplied, then Alr Baker's nnme m ~ t  be 
nbaudoned in f ~ ~ v o n r  of the nnme Orinoaia bancana. 

$$ CHENOLOBIUM Miq.  (p ro  genere)  Flor.  Ind. Bat. Suppl. 302 (1861)). 
18. ORMOSIA POLIL'A Pya in .  0. l i i t idn P m i n ,  Jorrrlr. As. 9oc. Berzq. 

lxvi. 2, 149 and 488 (1897) not of voqel. 

MALAYAN PENINSLILA ; Pernk ,  Ktcnstler ! 
When u descriptior~ was given of this very distinct species the fact was over- 

looked that there is already an Or?rlosia nitida Vogel, from Brazil; the nume must 
therefore be replnoed by nnother. This partionlar speoies is unlike the other 
Chrenolobin is I~nring perloctly glabrons d:rrk-greet, uhillin~ Iraves, ? I I ~  it moreover 
resembles the Mnlaynn, ns opposed to the Illdo-Chinese Lay& it1 having small pode. 
I t  nlso differ8 from tho other Ckr~olobia in llnving well developed petiolules. Ita 
agreement with Chtenolobil~m lies in the fact that the leaf racl~ie is not prolonged 
hyond  the lnet pair of lenfiets whioh nre attached along with the terminal lenflet. 

19. ORMOSIA S i W E M J U G A  P m i n ,  Jou rn .  As. Boc. Beng. lxvi.  2. 4-69 
(1897). 0. c!onrctsta K w z ,  Jorim. As. Soc. Beng. xlii. 2. 71 ( 1872) i l r  

part, not of Jczckq. Cllnellolobir~rn sep temj  o g u m  Miq Plot,. I~itl. B a t .  

Slcypl. 302 ( I  860). 
MALAYAN ARCHIPELAGO ; S u m a t r a ,  Uieyenhorst 2547 ! 

An a~rthentic specimen of hIiquella plant ia preserved in the Cttlcutt~r Herbarium. 

20. ORMOSIA D E C E M J U G A  P l a i n ,  Jo~oyz. As. Soc. Beray. Ixvi. 2. 468 
(1897). (;ltaenolobium d e c e m j u g u m  Miq.  E'lor. Ind. Brit. Suppl. 302 
(1860). 0 .  coarctntn Kurz ,  JO~L~IL. As. Boc. Neng. xlii. 2, 71 (1878) irg 
purt, not of Jacks. 

MALATAN ARCHIPELAGO ; S u m a t r a ,  Teysmar~ri 3716 ! 
An authentic specimen of Jliquel's plant is in Herb. Cnlcntta. This specimetl 

shows, in my opinion, thnt Knrz was not justified in supposing that t l~ie is the snmo 
as Chenolobisin eeptemjugum nnd that fnrther Ire was not justified in believing tllnt 
either this or C, neptemjugum is the Bame 8s Ormosia .microspermn which he aopporred 
to be the seme thing 8s 0. coarctata Jaoks., n Qniaua species. 

21. ORMOSIA PACEYCAtrPA C/ial)lp. ex Benth.  i n  Hook. Kew. Jot'r~i. 

iv. 76 (1852); Uenth., Flor.  Hong Kong. 96 (1861) ; Forbes & H m s l .  
in Journ. Linn. Soc. xxii i .  204 (1887). 

CHINA ; Canton, Reeves, Bong-Kong, L a m n f ,  Chainpion, F o r d  ! 
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2UV.-The Food-pliant.9 of the BatlmJies of the Kaarara District of tho 
Bombuy Presideny, with a Reubion of tha Species of Bulte$ies there 
occurring.-By LIONEL DE NIC~VILLE, F.E.S., C.M.Z.S., kc. 

[Reoeived 23rd June j Beed 4th July, 1900.1 

I n  the Jonrnal of the Bombay Natural History Society, vol. v, 
pp. 260-218,349375, plates A, B, C, D, E and F (1890), will be found 
a paper entitled "Notes on the Larvm and Pupae of some of the 
13ntterfiies of the Bombay Presidency," by J. Davidson, Bo. C.S., and 
E. H. Aitken. In the same Journal, vol. x, pp. 237-259, 372-393, 568- 
5%, vol. xi, pp. 22-63, plates T, 11, 111, IV, V, VJ, VIJ, and VII I  
(1896-98), appears a paper, which is practically a continuation of the 
uame subject, under the title The Buttcrflies of the North Canara Dis- 
trict of the Bombay Presidency," by J. Uavidson, T. R. Bell, and E. H. 
Aitken. The present paper is the third contribution to the subject, and 
is almost entirely based on the observations of Mr. T. R. D. Bell 
plrich have been placed a t  the disposal of the writer ; but all the infor- 
mati011 contained in t h ~  above-cited papers regarding food-plants has 
been herein incoiporated as well. The object of the paper is to give all 
the known food-plants of the butterflies bred by the three writers above 
mentioned in a compact form, and a t  the same time to give a revised 
list of the butterflies of the District of Kanara. In the first list the food- 
plankt are arranged in botanical order, the order adopted being that of 
"The Flora of British India," in seven volumes, by Sir J. D. Hooker 
(1872-1897). I n  the second list the butterflies found in the Kanara dis- 
trict are arranged in order, with the food-plankt of the larvae given where 
known below each. Very large additione have been made to the known 
food-plants, nearly all of which have been discovered by Mr. Bell. It 
is probable that no single person has ever bred such a variety of 
species of buttedies in one tropical locality as Mr. Bell has done. The 
miasions are very few, and these Mr. Bell is trying to supply. 
I n  the ljst of the butteifliee i t  will be noticed the dphnt~ue concanus, 
Moore, which ia a dry-season form of A. bkita, Horsfield, nnd Baoris 
philotas, de NicBville, which Mr. Bell considers to be a small variety 
pf Baoris guttatus, Bremer and Grey, caused by the larva havinq 
been starred, have been omitted. Their names appeared on pp. 386, 
n. 119, and 47, n. 207 of the second paper cited above ; while Naca~uba 
p l u m h i c a n e ,  Wood-Mason and de Nidville, and N. atratoj Hors. 
field ; Halye moorei, Watson, and H. cey lmica, Moore ; Notocypta 
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feisthamelii, Boisduval, nnd N. restiicta, Moore, have been united, as 
these pairs of names are considered by the writer to represent but n 
single species in each instance. A cousiderable number of species of 
bntterflies new to the l isu hnvc been added, bringing up the 1Lt from 
233 (which includes tlie five species rne~ltioned above RB now omitted) 
to 215 species occurring in t l ~ e  Kanara district. The nomonclature 
has beeu brougllt up to date, the reasons for changing the publisl~ed 
names being given in nll cases. Tlle importance of the Lists of Food- 
plants here presented need hardly be poiuted out. No species of butter- 
fly can bo snid to be known otherwise than superficially by a study of 
its perfect or imngo for~rl nlonc; much more thnn this is wanted ; its 
egg, larva in all stagcs, and pupa, sl~ould be studied, dcscribcd, and if 
possible compared with tho transformations of the allied species a t  
all stages. In  India, and probably in nll tropical countries, seasonal 
dimorphisnl occurs to a very great nnd often unexpected extent, and this 
phenomenon can only be worked out fully by extensive breeding ex- 
pc~iments a t  all seasons of the yenr, but more especially a t  the changes 
of the sensons, from dry to wet and from wet to dry. The lists heregiven 
will be of use not only to tho studelit and collector of butterflies in the 
south-western littoral of India, but to students and collectors of bntter- 
flies in most pnrts of India and to n less extent -elseml~ere, many of the 
species enumerated being yery widely spread. I t  will even be of ralue 
as regards other species iu the same genus or allied genem, as these 
allied species nnd genera will frequently be fonnd to feed either on the 
same or on allied plants elsewhere. For breeding purposes n knowledge 
of the food-plant of the larva is half thc battle, given n knowledge of that 
fact, success in breeding becomes almost n certainty. I t  is in many cases, 
p~obnbly in most,, only necessary to shut up tile female of any given 
kipecies of butterfly in as llnturnl conditions as possible with its food- 
plant for it to lay eggs ; the rest requires only some care and attention. 
The writers of the series of papers on Kannrese buttelflies have mainly 
relied on actuelly f i n d i ~ ~ g  thc I n r w  of tlie different species' to breed 
them successfully, wltile the present writer llns been successful chiefly 
in breeding from egge laid by captured butterflies. To find the food- 
plant of nny particular butterfly often entails much patient watching 
of thc females when ovipositing. Mr. Bell has discovered the 
transformations of seve~nl species not l~itllerlo described by himself, 
Messrs. Davidson nnd Bitken. These new descriptions will be fonnd 
when dealing with the butterflies of the Kanara distrjot in the 
second l i ~ t .  - The larvm of all tho buttc~flies enumcrated feed on vegetable food, 
except that of 8palgis epius, Westmood, which feeds on Coccidae; these 
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are white, fluffy, oniaciform inseots commonly found on the young parts of 
mnny kinds of plants, They are often called '' mealy-bugs " and 
" plant-lice," though the latter name is more properly applied to the 
Aphkb. The larvm of many kinds of butterflies will, when they cannot 
get regetable food, eat each othor or soft newly-formed pupse. Mr. Bell 
has found that the greatest cannibals in this respect are the larvsc of 
certain Lymtlidre, and the worst amongst these again are the larvm of 
Zesius chrr~soma2lz~s, Hiibner, for these will a t  times, even when plenti- 
fully supplied with their proper vegetable food, eat any larvse which 
may he in a fit state to be eaten, i.e., which are either on the point of 
casting their skins, have just cast them, or are just going to pupate. The 
Iyomnid l a m s  which are most addioted, after that  of 8. ch~yso~nnlltrs, to 
cannibalism, are those of the Amblypodia and Tajuricr groups, tlioso of 
Arrhopala and Rapah being nearly as bad. He llas known one larva of 
Tajfcria cipptur, Fabricins, to ent up over a dozen young ones of its own 
species. In  Kashmir Mr. Bell bred a single imago of Hysudra selira, 
Moore, from a larva which had been reared on the dend leaves and flowers 
of ita food-plant, Indigofera atropuyurea, Hamilt. (Natural Older Legtc. 
minoear), togelher with several nemly-formed pnpm of its own species. 
The imago WAR a very fine, large specimen, so that the insect diet 
svidently agreed with the larva. Mr. Bell particularly noted this fact, 
as in all his previoua experience he had been led to the conclusion that 
a cannibal diet mas bad for the stomachs of the larvm practising the 
habit of eating up its fellows, as they, as a geneml rnle, hnve not been 
healthy, and have died before pupating. The tendency to wnnibalism 
is not confined to the fi jmnida, but exists also amongst the Pierina, ; the 
larvse of Appiad will eat each other and any other species of Inl+va 
feeding on the same food-plant AS themselves if forced to i t  by hunger, 
B e  llas seen the larvm of A p p k  libythea, Fabricins, ~ n d  Appins taprobam, 
Moore, eat freshly-formed pupm of .their own species, ns well ae larvm 
changing their skins, and also the lnrvm and pnpm of Leptosia riphia, 
Fabricins. Some of the caterpillai~ of the Dawaina will, when food is 
not to be h d ,  eat individuals of their ow11 species. MI.. Bell hrrs never 
known n larva to eat anotl~er larva feeding on a food-plant of a epecies 
different from its o m ,  so i t  is probable that' all larvm taste strongly of 
the plant they feed on, and it is nlso probable that cannibal larvsc are 
hardly consoioue that they are eating np each other, being only guided 
to their proper food by the sense of hate, or poasibfy to a less extent by 
the senee of smell. None of the larvm of the Satyrbas, Elynmii,la, 
Anaathusiin~, Acrasiw, Nymphalina, Libythinas, Nemeobiinm, Pa$io- 
aim, or Eesperiib, have h e n  found by Mr. Bell to cat anything but 
vegetable food. A11 rhopalmerone larvae, however; with but very few 
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exceptione, eat their own cast-off skins while thege a m  still soft and 
moist; and the young larvae on emerging from the egg will almoa6 
invariably under normal conditions make their first meal off tbe empty 
egg-shell. Mr. Bell notes that all tlle butterfly larvm he baa bred change 
their skins five times from the time they leave the egg to the time they 
tarn to pups. 

As regards the larvm of the L y c ~ n i d s ~ ,  whether they are altended 
by ants or not, it1 may be noted thnt those which live in harmony 
with ants, nnd are probably largely dependant on tbeir well-being on 
ants, the presence of the particular species of ant that livee with 
any particular species of buttelfly larva often fixes the choice of the 
buttelfly laying her egg8 on a particular plant or not. If the l ight 
plant has no ants, or the ants on that plant are not the light species, 
the butterfly will lay no eggs on that plant. Some lame will certainly 
not live without the ants, and many larvm are extremely nncomforteble 
when brought up away from their hosts 01. masters. I n  many CaWS i t  
is just as important for breeding purposes to know the right sp~cies  of 
ants as to know the light food-plant. I n  Kanara this is particularly no- 
ticertble in the cues  of Cartuliue anandcr, de Nichville, Zeriue chrysomallus, 
Hiibner, Aphnmie lohiia, Horsfield, and C a t n p c i k a  ekgatro, Dmce. 
C. arlanda ia " protected " by anta of the genns Cremaslogaeter. On one 
occasion Mr. Bell was collecting larvs a t  Katgal, and the ant6 were 
principally on Zizyphus rugosa, Lamk. (Eaturn1 Order RAamne~) but were 
also swarming all over six or seven specie8 of different trees all round, and 
on all of these trees there were larvae of 0. onnwda cover.ed with nuti  
and eating the leavea of the trees in all casee. Since then Mr. Bell 
has noticed the larva of a. anaiada eating the leaves of maby different 
plants and always in company with the same speciee ot ants. Witb 
regard to the Zesius, Aphnaet~ and Gatupmilma mentioned above, the fernnle 
butterfliee firat look for the right specie8 of ants, and the species of feod- 
plant seems to be quite a secondary considernlion, a t  any rate to a coh. 
siderable extent. The llrrvm of Zesiiur may be found on very neakly hny 
plant that hnrbonra the large red ant, (Ecuphglia maragding, Fabriciuei 
eo much so that Mr. Bell ha8 often had a strong suspicion that the 
batterfly larva, will occasionally eat the anblarvm, althougl~ he 11as not 
actodly seen them do so. The larva of this butterfly feeds on ma* 
species of plants not recorded in the lists, ae Mr. Bell made no pal t i c d u  
note of them, all these plants being affected by the large red nnta, 
The larvae of Aphtiance and Catapczciln~a are only found on plants 
affected by ante of tho genus aremastogarter. & regards the four 
species of butterflies named above, the larvm are often f w d  in t4q 

ants' wt~, and their p a p  also, but not invariably- . 
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Mr. Bell bae furmished me with thb following detailed hformation 
on the subject of lycmnid buth~flies and ants :- 

1. Neopithecope aalmra, Bntler. The larva but not the pnpn is 
~ m e t i m e a  attended by ants, generally by a species ?f Pheidnle. 

2. Cyanirie p u p a ,  Horatield. Tlie larva is always attended by 
8-11 ants of the genm Oremaetogwter, but will live comfortably witl~out 
them ; the pupa is not generally attended. 

3. Lycasi~8thes emolw, Godart. The larvm, which are $I-egarions, 
are always attended by the common and large fierce red mt, CEcophylZ~ 
nnaragdina, Fabiioins. 

4. Jamidee bochus, Cmmer. The larvm are sometimes sttended 
by ants of the genus Crenlastogaster. 

5. Lampides celeno, Cramer. Sometimes attended by ante. 
6. Ertchrysops pandava, Horsfield. Lnrva attended by ants 

generally. 
7. Oaetalius anafadtr, de NicBville. Larva and pnpa always 

strongly attended by rrnts of the genns Urentas(ogaster, and will not 
live well without them. 

8. Polyo,ntaatw boeticus, Linueue. Lervu sometimes attended 
by ants of the genns Cm~tastogaeter. 

9. Buvetadra prrercetorum, Moore. The imngo may often be seen 
eettled on branches of trees and bushes swarming with ante of the 
genns Oretnaatogauter, and being caressed by them; the larva is attended 
by the same auts. 

10. Thaduka mrclticardata, Moore. The larvs and pups  are 
gregarious, and are sometimes altended by ants of the genus Oremasto+ 
&aster, and by GTcophylla sma~agdina, Fabricins. 

11. Ar~hopakc celatauruu, Fabriciue. Bot l~  larva and pupa, are 
always attended by CEwphylla umaragdina, Fabricius. 

12. Arrhopala amantes, Hewitson. BoLh 1 ~ r v n  and pnpa are 
dweys attended by GTcophylla s,~aaragdi~ra, Fabricius. 

13. Amhopah canaraica, Moore. Larva and pupa alwnye attended 
by Q#cophylla sma9*agdina, Fabricins, or by n small blnokish ant. 

14. Arr+ bazaluu, Hewitson. Larva and pupa almye 
attended by ants of the genua Oremastogaeter. 

15. Curetis tLtb, Drnry. Mr. Bell has found hundrecb of the 
Iarve of this species, but not one ww atteodgd by nnts. No doubt the 
h g  " bottle-brush " extrusible processes with which the larva 
furnished are uaed to drive away ants as well as ichneumons. - 

16. Zeeius chrysomalltre, Hiibnar. The 1mva is always attended 
by CEcophylZa smargdi?ta, Fabricius, and mill not live well. ~ f h ~ ~ t  
them. 
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17. Aphnaw urrlcanus, Fabrioins. L v v a  and pnpa R ~ W R J X ~  

attended by ante of the genus Cremautogaster. 
18. Aphmtu lo7rita, Horsfield. Larva and pupa sometimes attended 

by EcoykylEa snlarngdha, Fabriciu, and always by ante of the genus 
C~cnlnstogaefer. 

19. Tajulia irtdra, Moore. Larva always nttended by ants, but 
not to a very great extent. 

20. Tajuria cijlptis, Fabricins. The larva is rarely atkended by 
anh,  although the female butterfly always lays her eggs on plants 
which are frequented by ants of the genus Crmrtogaster. 

21. Catapcecilrlla elegn~~s, Druce. The larva and pnpa nre rrlways 
attended by smnrma of nnts of the genus Crenurstngasfer, in fmt  they 
are found both in the permanent nesta of those nnts, and in small 
temporary nests formed by them on the birtnol~ee, wl~iclr latter are 
genernlly made to shelter scrrle insects. 

22. Deudorix epijarbns, Moore. Tbe larva is sometimes at.tended 
by nnts of the genus Cremasfognsfer. 

23. Z6znqa todam, Moore. Larva nlways nttended by (EwphyUa 
sinarngdina, F~lbricius, or ants of the genus Cremastogastcr, and lives 
badly without them. 

24. Rapala schistncea, Moore. The lnrra is desultorily attended 
by nnts of the genus Cremastogaeter. 

25. Ilapnla larlkana, Moore. Larva nlwajs attended by (Ecophylk 
sn~arngdina, Fnbricius. 

26. Vivnchola isocmteu, Fabricins. Ants are sometimes found in 
the f~mits thnt contain larvm of this butterfly, but do not seem to actually 
nttend them. 

27. Vi'ilachola perse, HemitRon. The snme remarks apply to this 
species as to the last. 

I n  many instances it will be fonnd that the names of the plank 
given in the two lists below differ in  spelling from that given in the 
two previously published pnpers on Kanarese buttedies. In the present 
pnper all the names have been carefully revised, and the spelling herein 
given should be followod. It wae not thought necessary also to draw 
pai%icular attention to these variants, or to those cases in wliich the 
names of the butte~flios mere also incorrectly spelt. 

At the end of Parts I and I1 will be fonnd lists of the food- 
plnnts, and the buttelflies whose larvm feed on them, of a few 
butterflies discorered by Mr. Bell in the Western Himalayas and 
Kaahmir. 
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9. CAPPARIB HEYNEANA, Wall. The plants of this genus w e  gene- 
rally known as ' capers.' 

Lqtosia xiphia, Fabricins. 
Hebomoia australis, Butler. 
Nepkeronia pingasa, Moore. 
Nepiaeronia himia,  Fabricius. 
dppias wardii, Moo~e. 
Huphina rembn, Moore. 

10. CAPPARIB DIVARICATA, Lamk. 
Belmois mesentina, Cramer. 

11. CAPPABIB XOONI~, Wight. 
IkLomoia australis, Butler. 

12. CAPPARIS SEPIARIA,  Linn. 
Leptosia xiphia, Fabricius. 
11eraco2us eueharis, Fabdciua. 
h i a s  pyrene, Linnseus. 
Ixias marianne, Cramer. 
Hebonoia australis, Butler. 
Huphina nerissa, Fabricins. 

13. ~ A P P A R I B  HOBBIDA, LiUn, f. 
Lqtosia xiphia, Fabricius. 
Nepheronia hippia, Fabricius. 
Appias libythea, Fabricins. 
Eztpkina nerissa, Fabricius. 

14. P CAPPARIS T E N E R A ,  DaIz. 
Plionais &a, Felder. 

Order XlII. VIOLACE&. 

15. ALSODEIA z E Y L A N I C A ,  Thwaites. 
Atelln alcippe, Cmrner. 

Order XIV. BIXINEiE. 

16. FLACOUBTIA MONTANA, aI'8h. 
Of~pha placida, Moore. 
Atelln phalantlia, Drury. 

17. HYDNOCARPUB WIQBTIANA, Blume. 
Cirrhochrm thais, Fabricius. 
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Order XIX. PORTULACEA. 

18. PORTULACA OLERACEA, Linn. 
Hypolimnas bolina, Linnsns. 
Hypolimnas misi*ur, Linneens. 

Order XXV. 1)IPTEROCARPEB. 

19. HOPEA WIGHTIAFA, Wall. 
Arrbpalia centaurus, Fabricins. 
Arrbpala a m t e e ,  Hewitson. 
Arrbpala caaaraicrr, Moore. 
Arrhopala bazaealrrs, Hewiteon. 
Rathit& amm, Fabricins. 

Order XXVI. MALVACEB. 

20. THBBPESIA LAYPAS, Dale. and Gibs. 
N q t k  kalLaura, Moore. 
Nqtis jusnbah, Moore. 

21. KYDIA CALYCINA, Roxb. 
Nqtis jumbah Moore. 

22. BOMBAX MALABAEICUM, DC. 
Neptis jumbah, Moore. 

Order XXVII. STERCULIACEB 

23. HELICTEBES IBORA, Linn. 
Neptk jumbah, Moore. 
Caproncr ransmetii, Felder. 

24. WALTHEBIA INDICA, Lino. 
Hesperia galba, Fabricine. 

Order XXVIII. TILIACEB. 

26. GBEWIA M~c~ocos, Linn. 
Neptis jusnkh, Moore. 
Uoladenia inchan< Moore. 
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. Order XXXTII. RUTACEIB. 

27. ~ ~ O T A  GRAVEOLENS, Linn., var. AdGU4TIFOL1Al PB~'B. The me. 
Popilio demoletu, Linnsus. 

28. EI~ODIA ROXUURQEIANA, Benth. 
Papilio demolion lw~nedon, MOO~W. 
Papilio paris ta?nilana, Moore. 

29. ZANTHOXYL~M REETSA, DC. 
Pclpilio polyter, Linnsus. 
Papilio hele?t?rs daksha, Hampson. 
Papilio brlddirn, Westwood. 

30. ACROXYCHIA LAURIFOLIA, Blume. 
Papilio demolion liomedo~z, Moore. 

31. GLYCOSMIS PBNTAYHYLLA, Correa. 
Xeopikhecops zalmora, Butler. 
Papilio de~~~oletur, Lianmus. 
Pupilio polytes, Linnsus. 
Papilio h e h w  duksha, Hnxupsoll. 
Pnpilio abrisa, Kirby. 

$3. P.~~ :A~I Ic ;N '~A XONOI'E1YLLA, Wight. 
Ptcpilio polymr~estor, Cnrmer. 

31. ATALANTIA moxoPnrLLA, Correa. Tho wild lime. 
Papilio polym~zestor, Cr amer. 

35. CITRUS M E D I C A ,  Linn. The sour lime or citron or lemon or 
rinret lime. 

Cltilndes laitts, Cramer. 
Papilio polytes, Linnsus. 
Papilio hebntur daksha, Hampaon. 

36. CITRUS DECUMANA, L i m .  Tho pornlo or 8haddbCk. 
Papiliu der~~oleus, Linnaeus. 
Papilio p ly tes ,  Linnacus. 
Pal~ilio ltele~cru dakshtr, Hampson. . .  . 



37. &am MABYBLOS, Correa. ' h e  Bdel Cec. 
Papilw del~ioletre, Linnmus. 

\ 

Order X X X V I I .  M E L I A C E A .  
38. AOLAIA ~ X ~ U R ~ L ~ I A B A ,  Miq. 
C h a r a m  i n i ~ ~ a ,  B o t h .  . . 

\ 

Order X X X I X .  O L A C I N E B .  
39. OLA~ SCAhDENs, R o x ~ .  
Amblypodia anit~r, Hewitson. 

Order X L I .  CELBSYRINEB. 
110. BALACIA OBLONBA,  Well. 
Biidahara sugriua, Horsfield. 

Order X L I I .  R&~'EI WA. 
41. Z I Z Y P H U S  JUJUBA,  Lamk. Tllc ' b ~ e r '  tree or 'jujube' tree. 
Neptis jumbah, Moore. 
!l'arrbcus thwplrruetzre, E'ab~icius. 
Castaliuu roeinurn, Fabl-icius. 
Castalius ananda, de Pichville. 
Castaliru ethion, boubledei R I I ~  ht;\vit~ol~. 
Apinatnur vuluanrrs, Fabricius. 

42. Z I Z Y P H U ~  XYLOPYBUB, Willd. 
Neptia j w b a h ,  Moore. 
Castaliiur anat~du, de Nichville. 
aastaliuu ethion, Doubleday and dewitboll. 
Rapala caruna, Horsfield. 

43. ZIZYPHGS BUQOU, h k .  
Neptr's jutnbah, Moore. 
Castalizcs m~anda,  de NicBville. 
Cpdulius decidia, Hemitson. 
Aphnasus vcrlcunus, Fabricius. 
Aph~u~us lohito, Horsfield. 
R~ipala varnna, Horsfield. 
R a p a h  m e l a m p ,  Cramer. I 

ode. XLIV. SAP IN^^^^^. . - .  - 
44. ALLOPHYLUS COBBE, alnhe. - . - , ' I  

Odotrtoptilun~ awgrclata, Felder. .. . , ' ?  . - 
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45. SCHLEICH.EBA TRIJUOA, Willd. 
Catociiysops strabo, Fabricius. 
Bathinda amor, Fabricins. 

Order XLVI. ANACARDIACEIE. 
46. MANGIFEBA INDICA, Linn. The mangoe. 
Ettthalia g a d ,  Moore. 

47. A N A ~ A X D I ~ M  OCCIDENTALE, Linn. The cashewnut. 
EtrtAdia gnruda, Moore. 

48. BUCHANANIA LATIPOLIA, Roxb. 
Lyc~nesthes lyeawrina, Felder. 

Order XLIX. CONNARACEB. 
49. ROUREA SANTALOIDES, W; and 8. 
Charaxes wardid, Moore. 

50. CONNABUB RITCHIEI, Hook. f .  
Deudmiz epiijarbar, Moore. 

Order L. LEGUMINOSAC. 
51. MILLETTIA RACEMOSA, Benth. 
Neptiu j d ,  Moore. 
Hama chabrona, Pliite. 

52. SE~MNIA ACULEATA, Pers. 
Tarrtclrs telicanus, Lang, in Bombay. 
Terias hecabe, Linnmns. 

53. ZOBNIA DIPEYLLA, Pem. A vetch-like plaut. 
Vaueusa cardui, Linnmus. 
Plebeiucr trochilus, Freyer. 
Z k m  lysimon, Hiibner. 
Zizera otw, Fabricins. 

5 9  OUGE~NIA DALBEaaIOIDEs, Benth. 
aatochysops utrabo, Fabricius. 
Euchytup cnqiw, Fabricius. 
Tarucus telkaaus, h g .  
Ouretw bulie, Doubleday and Hewitsou. 
Bapala m l a m p ,  Cramer. 
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55. Asaus P R E C A T O ~ ~ ,  Linn. 
Lampides cebno, Cramer. 
Curelie t b t w ,  Dmry. 

56. B u m &  PBONWBA, Roxb. Bastard teak. 
Jumddes bochw, Cramer. 
Polyommatus bdkzts ,  Linnaeas. 

67. CMANUS irDrcus, Spreng. 
Polyommatus bmticus, Linneens. 

58. CTLIBTA SCARIOSA, hit.. 
Cyaniris p t q a ,  Horefield. 
Evmes argiahs, Pallas. 
Catoeh ysgpe strabo, Fabricins. 
Ecrchrysops m j u s ,  Fnbricins. 

59. DALBEBGIA LATIBOLIA, Roxb. Blackmood or 1waewood tree. 
Neptie mrqja, Moore. 
Neptin jumbah, Moore. . , 

Tnpem thwaitesi, Moore. 

60. DALBERGIA RUBIGINOSA, %xb. 
Tapenn thzoaitesi, Moore. 

61. DALBEBGIA C O N F E R T I F L O R A ,  Bentll. 
N q t i s  kallaurn, Moore. 

63. DALBERGIA VOLUBILIB ,  ROxb. 
A7eptis viraja, Moore., 
l'apena thzcailesi, Moore. 

64. PONGAMIA G L A B M ,  Vent. 
Jamides bochtio, Cramel.. 
Lampides celeno, Cramer. 
Curetie thetie, Drary. 
Hasora (Parata) alexzk, Fablicine. 

+ In the second Kan~ro paper ( p .  261, n. 41) ~alberpia  raremosa appears se'a food. 
plant of N. t<rqb,  Moore, but thia is a wrong identification for Dalbsrgia volubilie. 



65. Dennrs BCAHDENS, Benth. I 

Ha8ora (Parata) butleri, Aru.ivillins. 
Ttrpena tlrwaitesi, Moore. - .  - 

66. DERRIS CLIQINOBA, Benth. . .  

Husora badrn, Moore. . . 

67. DEBRIS HEYNEANA, Benth. 
Cnretis thetir, Dmry. 
Eiasora (Parata) brrtleri, Au~~ivilliua. 

68. CESALPINIA MIMOSOlDES, Lam. 
Neptis (Rahiftda) fiordor~in, Stoll. 
Charnxa afhnjnm, Drury. 

69. POINCIANA nearl, Bojer. The gold-mohn~. trre. 
Charaxes athamas, Dmry. 
Ttrr'as eilhetat~n, Wallace. 

70. WAGATEA BPICATA, Dalz. 
Neptis kallaura, Moore. 
Neptie jumbah, Moore. 
Charma wardii, Moore. , ; .  . 
Charaxes fabiuu, Fabrioina. 
Lyctenesthee emokte, Godart. 
Xymnesthes lycccmina, Felder. 
Nacaduba atrata, Horafield. 
Errchrysups pandaua, Hornfield. 
Cirretis thetie, Drnry. 
Aphmt68 lohita, Holvfield. 
&pula lankana, Moore. 
Twins silhetnna, Wallace. 

71. CASSIA F l s ~ u m ,  Linn. IndianL~bornurn. 
Catopsilia crocale, Cramer. 

72. CASSIA OCCIDENTALIS, Linn. 
Cntopsilia pyranthe, Linnceus. 
Terias Recabe, Linneens. 

73. C~s81.i TORA, Linn. 
Terias Aecabe, T.innw11~. ' 



74. CASSIA S I A Y E A ,  Lw. 
Oatop~ilia G T O C Q ~ ,  Cramer. 

75. CASSIA QLAUCA, Lam. 
TerMs hcabe, Linnmns. 

76. CASSIA PurrLr, Lam. 
Terias libythea, Fabricins. 

77. SARACA I N D I C A ,  Linn. 
Lycasneethes emolucr, Godart. 
Lampides ce2en0, Cramer. 
Che~ilra jafra, Butler. 

78. TAMARINDUS I N D I C A ,  Linn. The tamarind. 
Cluarazes fabius, Fabricius. 
Virachola isocrates, Fabricins. 

79. X Y L I A  DOLABRIFORMIS ,  Bentl~. Tlic Pegn iron-wood. 
Neptie jrcmbah, Moore. 
Cyaniris puppa, Horsfield. 
Jamides bochue, Cramer. 
Euchyeop pandava, Hornfield. 
Awhopaks eentatcrurr, Fabricins . 
Arrhopula amantes, Hewit~on. 
Ouretie thetiu, Dmry . 
8emu.s ch ryeomallus, Hiibner. 
Aphmue lohita, Horsfield. 
Clrerifra jam, Butler. 
Rapah  raruna, Horsfield. 
Uohdenia indrani, Moore. 

80. ACACIA INTSIA,  Willd. 
Neptis (Rahinda) hordonia, Stoll. Form of lsros wit11 sliort. processes. 
Nacaduba noreia, Felder. 
Surencka quercetonrm, Moore. 
Zin- todara, Moore. 

81. ACACIA INTSIA, var. C E S I A ,  W.  and A. 
Nacaduba noreia, Felder. 
Zitampa todara, Moore. 
Rapah sch&acea, Moore. 
R a p l a  lankana, Moore. 
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82. ACACIA PENNATA,  Willd. 
Nepttk (Rahinda) hordonia, Stoll. FoiW of k'rvh W wkYC68888. 

Charam athamas, Drnry. 
Naeaduba i m i a ,  Felder. 
Suretadra quercetoru~rt, Moore. 
ZCaspa todara, Moore. 
Rapala schtktacea, Moore. 
Rnpala lnnkana, Moore. 

83. ALBIZZIA  LEBBEK, Benth. 
Neptia viraja, Noore. 
Charmes athamacr, Drury. 

84. Qenns and Species unknown. 
A'eptis varttloila, &loore. 

Order LVIII. C ' O M ~ R ~ ~ A C E A .  
86. TERMINALIA BELLERICA,  Roxb. 
BacIamia exclumatioi~is, Fabricius. 
Cupitha purreeo, Moore. 

87. T E R M ~ N A L I A  TOMENTOSA, Bedd. 
Arrkopala cmtatrrus, Fabricius. 
Zesitre chysoma2lus, Hubner. 
Catnpmcilma elegans, Druce. 

88. T E R Y I N A L ~ A  PANICULBTA,  R ~ t l l .  

Lyc~uesthes enwltur, Godart. 
Caetatiuu ai~anda, de NicBvilIe. 
Arrlqala  centaurrur, Fabriciun. 
Arrl~opala amantes, Hewitso~i. 
Arrhopala bazalus, Hewitson. 
Zeeiuo ch~ysomallus, Hubner. 
Aphmus lohitn, Horsfield. 
Catap~cilma elegans, Drucr. 
Cvcpithn pnPea,  Moore. 



89. COMBBETDM OVALIFOLIUM, Roxb. 
Cupithn pumeea, lhore. 

90. COMBEETUM EXTENBUY, R o x ~ .  
Lymmuthes emolus, Mart.  
Ismene fergwronii, de NicBville. 
Bibcrsis sena, Moore. 
Badumia eiuclumationb, Fab~ciu.6. 

91. QUISQUALI~ INDICA, L i ~ n .  
& . & J  echistacea, Moore. 
Bapala vamna, Hornfield. 

Order LW, NPiBTACEA. 
92. PSIDIUM GUYAVA, Linn. The guava. 
Zeuiw chyeomallw, Eiibner. 
Aphmus lohita, &refield. 

93. EUGENIA ZEYLANICA, Wight. 
Bathinda amm, Fabricins. 

94. CABEYA ABBOREA, b x b .  
Euthalia (Cynitia) kpidea, &tier; 
Rathinda amm, Fabricias. 

Order LX; MELASTOMACEB. 

95. MELASTOMA MALABATHBICUY, LiPs. 
Euthalia ( Cynitia) lepidea, Butler. 

Order LXI. LYTBI$AQE&. 

96. LAUEBSTR~EMIA LANCEOLATA, Wd1. 
Awhopala centaurus, Fabricins. 
Amhopala amanted, Eewitaon. 
A p h m  lohita, Hornfield. 
Uatapase4lma elegam, Druce. 

97. PUNICA GBANATUM, Linn. T h e . p o l l p e ~ . ,  
VirachoZa icKmatrw, Febricias. 
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Order LXIV. PASSIFLOREAL 

98. NODECCA PALMATA, Lam. The wild passion-flowcr. 
Y'elchiniu v i o b ,  Fabricius. 
Cethosia mahratta, Moore. 
Cynthia salonra, de Niciville. 

Order LXV. CUCURBITACEB. 

09. Z E H N E R I A  U M B E L L A T A ,  Thwaites. 
Yurthenas cirens, Moore. 

Order LXXI. ARALIACEB. 

100. H E W A P L ~ U B U M  V ~ ~ N U L O S U M ,  Seem. An ivy-like creeper. 
Isntene gonlata, Moore. 

Order LXXV. RUBIACEB. 

101. A D I N A  CORDIFOLIA,  Hook. f .  
Athyma sehophora,  Kollar. 

102. ~ T E P H E Q Y N E  PABVIFOLIA,  Korth. 
Li.menitis (Modrcza) porn's,  Cramer. 

103. WEXDLANDIA E X Y  E R T A ,  DC. 
Lirne9~iti.s (hfoduza) pros-w, Cramer. 
dthy~i in  inara, Doubleday and Hewitson. 

104. M U S S E N D A  FRONDOYA,  Linn. 
L i a m ~ i t i s  (Yodtcza) procris, Cramer. 
Alhywm i i~aru ,  Doubleday and Hewitson. 

105. RANUIA U L I Q I X O S A ,  DC. 
Virachola isocrates, Fabricins. 
V i r a c h l n  p m e ,  Bewitson. 

106. RANDIA I ) U M E T O R U M ,  Lamk. 
Virach la  perse, Hewitson. 

107. IYORA COCCINEA,  Linn. 
Xathisrda a m w ,  Fabricins. 
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Order LXXVIII. COMPOSITA. 

108. BLUMEA sp. A kind of thistle. 
Vanessa ca~dui, Linnmus. 

Order LXXXVIII. MYRSINEA. 

109. EMBPLIA ROBUBTA, Roxb. 
Ab~ara  fratma,  Mooro. 
Nacaduba atrata, Hornfield. 

110. ARDIS~A HUMILIS, Vahl. 
Abisara fiatema, Moore. 
Nacuduba afrda, Horsfield. 

Order XC. EBENACEB. 
111. D r o s ~ ~ ~ o s  M ELANOXYLON, R o x ~ .  EbOlly. 
Sympbdra nab, Fol.eter. 
Xuthalia (Dophh) laudabilis, Swinl~oe. 

112. D~OSPYRO~ CANDOLLEANA, Wiglit. Ebony. 
Euthalia (Dophla) laudubilis, Swinhoe. 

Order XCII. OLEACEA. 

113. LINOCIEBA MALABABICA, Wall. 
Athyma ranga, Moore. 

114. OLEA DIO~CA,  ROxb. 
Athyma ranga, Moore. 

Order XCIII. SALVADORACEB. 
115. SALVADOUA PERSICA, Linn. 
Teracolus amota, Fabricins. 

Order XCIV. APOCYNACEA. 

116. HOLARRHEHA ANTIDYSENTEBICA, Wall. 
Euplm (Crwtia) m e ,  Cramer. 

117. NERIUM ODOBUY, &land. Theoleander, 
Euplara (Crastia) core, Cramer. 



118. AGANOB~A- q~uiy+. g. Po?! 
ITeetia mlnbarica, Moore. 

119. ICENOCARPU~ FRUTEBCBNS, BP. 
EupEaea (Orastia) core, Cramer. 
Euplm ( Nart~l(IdqX cop.$+ Go*. 

Order XCV. AS~'~EPI~ADJ@$ 
120. CBYMOLEPIS BUCHANANI, 1Zoew a& &I],, 
Danais ( Pa~antica) aglen, Cramer. 

121. CALOTROPIB GIGANTEA, BI*. The ' %a,%.' 
Danais ( Limnas) chysipyus, Linusny, 

123. TYLOPHOBA TEWS, Hk&, 
Danais (Parantica) aglea, Cramer. 

124. DBEGEA VOLUBILIB, Benth. Wax p l a t .  
Daitais (Tirumah&, limniace, Qmgqq. 
Danais ( Tirumala) septenl&@, $ ~ ! r , .  

125. Genus and Species unknown. 
Danais (Sa2crtur.a) -, Idnnslns, 

Order C. BOBAGINEA 

1'26. HELI~TBOPIUM BTRIQOSUM, Willd. 
Pkbeiiu trochilwe, Freyer. 

Order CI. CONVOLVULACEA. 

167. AKQYBEIA~SPECIOSA, Sweet. 
Zesius chryson~dus, Hiibner. 

1'28. ARQY~EIA SERICEA, I)alz. and Gibe. 
Aphnasue lohita, Hv~field:  

Order CIX. ACANTH~C%iE .-. . 

129. NBL~ONIA CAMPEBTRIS, Br. 
Precis lemonicrs, L-ii 
Ziwa gaika, ~ r & e n .  



130. HYQEOPEILA 66'ibh, *, hh&M. i .  

Precis aln~ana, Linnseue. 
Pre& lemonias, Linnmus. 
Pre& hierta, S&t%tU. 

* Precie d t h y i a ,  Linnmus. 
Precis atlites, Linnmue. 

131. D&DALACANTHUB ROSEUB, T. ?hl&I'S. 
Cel~t~otrhintsa lauc~~era,  Kollar. 

132. STROBILANTBEB CALT.OBUB, Nees. 
Precis iphita, Cramer. 
Precis lemonios, Linneens. 
Kalliina horsfitdii, Kollar. 
Celamoirhinus ~nzbavepa, Moore. 
Celmrrhinae fftbcn; hifibddri.  

133. BLEPAARIB ABPCBBIYA, 

Sarangesa purendra, Moore. 

134. BARLERIA PRIONITIB, Litin. 
Precis leminaias, Linnmns. 

185. BABLERIA sp. 
Precis hisrta, Fabrioins. 
Pre& ntlites, Linnsens. 

136. EEANTHEMUM Y A L A B A R I C U M ,  Clntvke. 
Knllinia Rwsjeldii, Kollar. 
Doleschallin polibete, Cramer. 

137. ERANTHEMOM sp. 
Celas~rorrhinw l e l m a ,  Kollar. 

138. Clenns and Species unknown. 
Snrangeua daeahcr~n, Moon. 

Order CXI. V E R B E N A C E A .  

139. ? LIPPIA  N O D I F L O R A ,  Rich. _-  
Precis nlmana, Linnaen~. Mr. &Tl thinks thi i  IGd-plnnt i d  very 

doubtful for P. almana. 
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la. CLERODEXDBON INWBTUNATUII, Gaertn. 
Z ~ ' U B  chyeomatlw, Eiibner. 

Order CXVI. AMARANTAOEB. 

141, CYATEULA PBOBrBATA, Blnme. 
Coladeuia dun, Fabricins. 

142. ACHYRANTHES ASPEBA, Linn. 
Coladenia dan, Fabricins. 
Serangesa daanhura, Moore. 

143. ACEYRANTHES BIDENTATA, Blame. 
Colndetria dull, Fab~icine. 

Order CXXIII. ARISTOLOCHIAC EL%. 
144. ARI~TOLOCH~A BRACTEATA, b i z .  
Papilio arietoloch&, Fabricins. 

145. ~ R ~ ~ T O L O C H I A  INDICA, Linn. 
Troides minos, C~amer. 
Pap'lio Rector, Linnmw. 
Pnpilio aristoloehide, Fabricins. 

Order CXXVIII. LAUEINEA. 

146. C I N N A M O X U ~  ZEYLAh'ICUII, Bl'e~n. The mild cinn~mon. 
Cher-itra jaffrn, Butler. 
Yayilio saqndm teredon, Felder. 
Pnpilio clytia, Linnmus. 

147. ALBEODAPHHE BEYECARPIN)LIA, Nee#. 
Papilio sarpdon teredon, Felder. 
Papilw abrisa, Kirby. 
Popilio clytia, Linnmas. 

148. LITSXA TOY ENTOBA, Herb. 
Papilio clytia, Linnseoe. 

1.19. LITSEA SEBIFERA, P01g. 
Pspilio aarpedon teredon, Felder. 
Papilio clytin, Linnseuu. 
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Order CXXXII.  LOR ANTE ACE& 

150. L O ~ A N T H U S  WALLICKIAAUS, Schultz. A11 the plants of this 
Natural Order are  often called ' Mistletoe' from the resomblanco they 
benr to tlie Europeaii plant of tha t  name. 

Tajrcsia cippus, Fabriciu~. 

151. LOBANTHUS SCURRULA, Linn. 
Euthalia garrcda, Moore. 
Etcthalin lubentina, Cmmer. 
Camem deva, Moore. 
Creon cleobis, Godart. 
Tnjtrria cipptis, Fabricius. 
Ops n~elastignzn, de Nichville. 

152. LORANTHUS TO?.IENTOSUS, Hrync. 
Canzet~n deru, Moore. 
Op me2~tstigma, de NicCville. 

154. LORANTHUS ELASTICCS, Desrous~. 
Creon rkobis, Godart. 
'I'rtjuiia indrn, Moore. 
Tujirria cipp~cs, FaJ~ricius. 

Order CXXXV. EUPHORBIACRA 

155. ~ L O C E I D I O N  LANCEOLARIUM, Dfbl~.  
Athymn perirrs, Linnmus. 

156. GLOCEI DION ZEYLANICUM, A. JuSS. 

Athyma i n a ~ a ,  Doubledny nnd Hewitson. 

157. G ~ o c ~ r c r o ~  VEr.UTlNCM, Wight. 
Athynza pejius, Linnsus. 
Athgma ii&ara, Doubledny nnd Hewitson. 

158. H e u l c r c ~ r ~  VENUSTA, T l ~ w t ~ i l e ~ .  
AppFw albina, Boisdnval. 

J .  11. 27 
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159. C R O T O N S ~ .  
Bathirida ainor, Fabricius. 

160. TREWIA NUDIFLORA, Linn. 
Thaduka mt~lticaudata, Moore. 

. 161. MALLOTUS PHILIPPINENSIS, Mnell. 
Coladenia indrani, Moore. 

162. TRAGIA INVOLUCRATA, Linn. 
Ergolis taprobatin, West wood. 
Ergolis nriadne, L i n n ~ o s .  

163. TRAGIA INVOLUCRATA, var. C A S N A R I N A ,  Lit~ti. 
Ergolis tapobano, Westwood. 
Ergolis ariadne, Linnsns. 
Byblia ilithyia, Dmry, in Khandcisll nnd ttrc DCFC~II ill the. Bombny 

Presidency. 

Order CXXXVI. URTIC A C ErE. 

164. CELTIS TETRANDRA, Roxb. 
Apatlira (Rohana) caotiba, Moo~.c. 
Iibythea mma, Moore. 

165. TREMA ORIENTALIS, Blume. 
Errripus consirrtilis, Westwood. 
N q t i s  kallaura, Moore. 
Neptis juinbah, Moore. 

' 166. STREBT.US ASPER, Loni-. 
Elcpha (Crastir~) core, Cramer. 
E t q h a  ( Padeiiz~na) kollnri, Feldel-. 

167. Frcus BENGALENSIS, Linn. Tbe banynn or ' bhor ' tree. 
Elcplcen ( Urastia) core, C lamer. 
Cyrestis fhyodunlas, Boisduvnl. 
Iraota titnoleoa, Stoll. 

168. Frcus INDICA, Linn. 
Cyrestis thyodamas, Boisduvnl. 
Irnota timoleon, Stoll. 
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169. FICUS ReLlalosn, Linn. The pipal. 
Euplaa (Orastia) core, Cramer. 

170. FICUS QLOYWTA, h x b .  
Euplaa (Orastia) core, Cramer. 
Uyrestia thyodamas, Boisdn~al.  
Iraotu timoleon, Stoll. 

171. FLEURYA INTEBRUPTA, Gnnd. A kind of nott,le. 
Hpol imt~as  bolina, Linnmus. 

172. ELATOSTEMA CUNEATL'M, Wigllt. 
Hypolimnas bolinn, Linnmns. 

Order CXLVIII. ORCHIDEB.  

173. RHYNCHOSTYLIS RETUSA, Blnme. 
Uhlh2iaria othbna, Hewitson. 

174. SACCOLABIUM PAPILLOSUM, Lindl. 
Chliaria othona, Hewitson. 

Order CXLIX. SCITAMINEB,  

175. CUBCUMA AMADA, Roxb. Wild turmeric. 
Udaspes folus, Cramer. 
Nolocrypta feistlromeZii, Baisdaval. 

176. KEMPFER~A lJANDURATA, Roxb. 
Lampidee elpis, Godart. 
Udaepes folus, Cramer. 

177. HEDYCHIUM CORONABIUM, Kcenig. 
Lampides elpis, Godart. 
Uda~pes folits, Crnmer. 
Notocrypta f&tlramelii, Boisdnval. 

178. AMOMUM MICEO8rEPEANUM, Baker. 
Lampides elpis, Godart. 
U+ folw, Cramer. 
Notorryyta feithmelii, Boisdnval. 
Sancuu pulligo, Mebille. 
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179. ELETTARIA CARDAMOMOM, Maton. The cardamon. 
Lampides elpie, Godart. 

Order CLIV. DIOSCOREACEB. 
lea. DIOSCOREA PENTAPHYLLA, Linn. 
Ayhnetts lohitn, Hol-sfield. 
Loxcira atymntcs, Cramer. 
Ihgiades attic~ts, Fabricins. 
Tcrgic~des obscttrris, Mabille. 

Order CLVI. LILIACEB. 

181. SMILAX BIACROPHYLLA, Roxb. 
Loxrira atymntcs, Cmmer. 
Tagiades ultictts, Fabricius. 

Order CLXIII. PALMEBd 
182. ARECA CATECHU, Linn. The Supa1.i or Betel-nut. 
Elyn~nias cazrdatn, Butlei*. 
Qangara thyrsiu, Fabricius. 
6frasks gremirur, Fablicins. 

183. CAI~YOTA URENS, Linn. Tllc Palmyra or fan palm, 
Elymtiins cartdatn, Butler. 
Gnngara f hyrsiu, Fabricius. 
Sttnslzts gremitrs, Fabricins. 

184. PH~ENIX SYLVESTRIS, Roxb. Wild d a k  palm. 
Elyli~nias caudata, Butler. 
Cangara thylris ,  Fablicius. 
Stiastus greniitcs, Fabiicius. 
Byarotis adrastrrs, Cramer. 

Ids,  CALAXUS PSEUDO-TRNUIS,  BCCC. R I I ~  Huok. f .  tiattan 01' cane. 
E1ymrlia.s caiitlnltr, Butlor. 
Qaiagara thyrsiu, Fabricinu. 
Stcnstus grealitu, Fabricius. 
Pe&ales submaculatn, Standingor. 
Hyarolis adraut~ce, Cramer. 

186. Cocoa NECIFERA, Linn. Coconut palm. 
Elyntrlias caudata, Butler. 
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Gaiiyara thyrsis, F~bricins.  
S t~ t s tu s  gremirw, Fabricius. 

Order C L X X I I I .  GRAMINEA. 
187. OUYZA S A T I V A ,  Linn. Rice. 
Mycalesis (Orsotrisran) ~r~arrJccta, 11001.e. 
Yycalesis (Ctr lysisnte) zisalo, A f  oore. 
Mycalesis (N i s sa~gn)  jrc~~orrin, Butler. 
Ypthinza baldus, Fal)ricins. 
Melanitis isniene, Cmmer .  
B a o ~ i s  (Pnrnarn) gtrttatrrs, Brumer and Grey. 
Ampittia dioscorides, FaL1.icins. 
Baoris (Pal-~aara) becarii, Moore. 
Bao,.is (C iapm)  srrbochracen, Moore 
Baoris ( Chapra) niatlrias, Fabricius. 

188. Z E A  MAYS, Linn. blnizc or I t~dian  corn. 
Baoris (Pumara)  co~cjrr~zc~a, Herrich-Scl~affcr. 

189. Qmsses o f  diffel-elit k i t~ds .  
Mycalesis ( O r s o t ~ i ~ ~ ~ a )  ma?ldata, A1001 C.  

Mycnlesis (Calyui~ir~e) perseirs, F~br ic ius .  
Jlyccrteeis (Calysisme) cisrcln, BIool-c. 
Mycalesis (Nissanga) jrcnoizitr, Butler. 
Ypthima bnldrrs, Fnb~icius. 
Ypthima hrrebaeri, Kirby. 
Melanitis isnzetre, Cramer. 
Melanitis vnrtr ha, Moore. 
Iambria: salsnla, Moore. 
lcaoris (Parnara) girttattrs, Bremrr n ~ i d  Grey. 
Buracrcs hanlpsoni, El wes nnd Edwards. 
Tnmctrocera cera)nns, Hew itson. 
A riipitticr dioscorides, Fsb~<cins. 
Bijroniachrrs il~distinclris, Moore. 
Pcwlrao~ta golu, Moore. 
Baoris (Parirw.a) co~ajrrirctn, He1.ric11-Scl~iiffer. 
Baoris ( Parr~ara) colaca, BIoo~x?. 
B w i s  (Chalv-a) sisbochrncea, Moore. 
Baoria (Chapra) nzathias, Frrbricius. 

190. B A M ~ U S A  A n U S D I N A C E A ,  Willd. Bamboo. 
Let he europ ,  Fabricins. 
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Lethe drypetis, Howitson. 
Nelarailis gokala, Mool.e. 
Discophora lepida, Moore. 
Natapa aria, hime  
Pndmona dpra, Kollar. 
ltcnlbrix srllsala, Moore. 
Halpe eeylonica, Moore. 
I'elicotn bum b u m ,  Moore. 
Ilaoris oceia, Hemitson. 
Brtoris (Pavtr ara ):ku lunr.n, Jloo1.c 

191. BAMBUSA sp. 
Discophorn ivldica, Stnudillgel.. 
Baoris (Parr~ara)  philippi~ra, Herrich-Sciliiffel; 

192. O X Y T E N A X T H E R A  ~ I O N O S T I G U A ,  Beddome. 
Discophora lepida, Moore. 
I'ariraoi~a tlnra, Kcllar. 
Balpe ceyloraicn, Moore. 
Hnlpe hyrtnczcs, de NicBville. 
Telieota bnmbtrs~ ,  Moore. 

193. DENDROCALAMUS S ~ ~ B I C T U S ,  Nees. 
Discophora lepida, Moore. 
nlatnpd aria, Moore. 
Halpe hnore i ,  de NicBville. 
Booris ocsin, Hewitson. 

194. OCIILANDKA S'I.RIDULA, Thwaite~. 
Zipcetes saitis, Hewitson. 
Dbcophora lepida, Moore. 
Matapa aria, Moore. 
Pndraona dara, Kollar. 
H a k e  hgrt~tcus, do Nicf ville. 
Baoris oceia, hew its or^. 
Ilnori's (Parraara) krrinara, Bloore. 

Pltrrcta from the Weslerlt Hillta1oya.s arid Kashrtli~., with the species of 
Lutteqjlies  chose larrtz feed on them. 

Order L. LEGUMINOSB. 

1. INDIGOFERA ATROPURPUREA, Hamilt. 
Theckr sassailides, Kol lar. 
Hysudra selira, Moore. 
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Order LXXVIII. , COMPOSITB. 

2. CAUDUUS Sp. 
Vaiierrsa cnrtlui, Linnseus. 

Order CXXXVZ. URTICACE&. 
3. URTICA PARVIFLOEA, Roxb. 
Vanessa caschmirerrsis, Kollnl.. 

Order CXLI. SALICINEB. 

4. SALIX TETRASPERIIIA ,  Roxb. 
Vmwsesw xatlthomelas, Wieuer TTerzeichniss. 

PART 11. 

A h i s e d  List of the Buttmjlies of the Kannra Disttict arratlgeri 
in the wder of Iltems. Davidsola, Bell and Aitken's previous paperR, with 
the aatncs of the Footl-piants on x71ic71 the kwccls feed. 

Family MYMPEALIDA. 

Snbfamily DASAINE. 

1. HESTIA YILABAHICA, Meore. 
Agataosnza cymosn, (3. Don ( A p o y n n c e ~ ) .  

H. i.2ytml4sI D~wry, of the previous list, p. 239, is a species restricted 
by Dr. F. Moore i r ~  Lep. Ind., vol. i, p. 26 (1890), to Borneo. I t  has t l ~ e  
wings mnch longer and nnrlaomer and the colornfion much darker than 
our South Indian species. Dr. Moore (I.c., p. 18) does not record H. n~akz- 
baTica from Kauara, but it undoubtedly occurs t11el.e. Rut Ilo describes 
(Lo., p. 21, pl. ii, figs. 2, male ; 2a, fentals ; 1 ,  tairlu; l a ,  ptrpa) H. ka~raverrsis 
ns a new speoies from North Kn~iam a l ~ d  the South Konbm~~. I t  is rt 

smaller species than H. ~salnbaricn, 4.25 to 4.i5 as against 5 0 to 5.5 
inchea in expanse. " T l ~ e  matkings similarly disposed and shnped but 
arnaller, being abont half the size of tllose in H, r~~alabn~.icr~." This 
latter remark is an obvions exaggeration speaking of the markings ns a 
whole, 88 can be verified by coniparing Dr. Moore's figures oE the two 
species in Lep.? Ind. I do not think thnt H. kana~ensia can be retained 
as s species distinct from H. nzalnbnricn. I ts  ~mrtller eize is its mout 
distinctive character. 
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2. I)ARAIS (Picraillicrr) AQI'RA, Cmmer. 
Cryptolepis Buaka~tani, Roem. and Scli. (Asclepiade~). 
Tylophora tcnrris, Blume* (Asclqiadede). 

3. DANAIS (Tirunlala) LIMNIACE, Cmmcr. 
Dl-egea uolribilis, Benthat  (Asclepiade~). 

4. DAXAIS (Tirrmlala) SEFTEXTRIORIS, Butlei; 
Dregea voltrbilis, Benth. (Asclel~indes). 

Not recorded from Knnara in tlie liste, but n~idoubtcdly occnix in 
the district according to Mi*. Bell, who snjs Ile 11s~ spcci~ilens of i t  
which agree with the typical form both in colo~:ntio~~ nncl mnrkit~gn. 
Specimens iutcr~nediate between D, lin~tliicce, Crnmer, atid D. septeie- 
trionis also occur, nnd for these Mr. Aitken in the fi1.d  pap^ (p. 2 G G )  
suggested in joke tlie name U. limi~itrio~ris. Air. Fr~i l~s torfe~.  11ns 
~wobably described this form as Ti~rtnanl~r l i~e l i a rn  rlrr~ r itlrcritr~t ill Bert. 
E:lt. Zeit,sch., rol. xliv, p. 113 (1899). 

5. DARAIS (Limnas) CHRTSIPPCS, Linnaeus. 
Calotrqis gigaitteo, Br. (Asclrpiadc,~). 
Asclepius Cvrassavica, Linn. (Asclepiatlr~). 

6. D A N A I ~  (Stclattira) PLEXIPPUS, Linnaeus. 
The D. gm~utra, Cramer, of the  previous list, p. 240, but Linnrens' 

name undoiibtedly applies to this species. It Iias often been bred in 
Rannnr ; tlie l ~ r v n  feeds on an nsclepiad, mllicli llns not been identified. 

7. E U P L ~ A  (Crustia) CORE, C~~amcr .  
Holatrlreita antidyse~ate~'i'ca, Wall. (flpocyiancr~). 
Nm-ium odorrmz, Soland. (A~ocyslacere 1. 
Ichnocarpus jrritesce?-ls, Br. (APOCY~MCPB?). 
Streblus aeper, Lour. ( Urticacede). 
Ficus bengalensisl Linn. ( Uvticncea?) . 
Fierra religiosa, Lirin. ( U~.ticacete). 
Ticus glonlerata, Roxb. (Urtieacm) . 
8. EUPLEA (Pudemma) K O L L A R ~ ,  Feliler. 
Streblis asper, Lour. ( Urticacrce) . 
The larrn is said to also feed " On several species of ficrrs." 

The Tylophora carnosn, Wall., of the first paper, p. 266, is a eponym of 
T. fenuin, Blun~e. 

t The Hoyn viridirlorn, Br., of the first paper, p. 266, is  a synonym of kpgea 
roltcbili~, Bentl~. 
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9. EUPL~EA (Narinda) CORETA, Cfodart. 
Iclrirocarpiu, frt~tescens, BI: ( Apocynacem). 
LARVA. The larva is of t l ~ e  type of that of E t r p l ~ a  (Cvaetia) core, 

Cramer, except that the suhdors~~l tentacles are wanting on segment 6, 
grid the two pairs on segments 3 and 4 nre considerably longer. Tlie 
head is rouod, smootl~, shiny and black, wit11 a narrow white band round 
tlle mnrgiu ovei. the vertex, and a similnr band down each side O F  the 
clypens meeting a t  the apex of the clypeus ; tLe lnbrnrn is white. The 
surface of the body is smooth and rather grertsy looking. The spiracles 
are  oval, black and shiny. The colour of the body varies s o ~ e n h s t ,  or 
rather the sl~nde varies ; segmel~ts 3 nnd 4 are dorsnlly always sligl~tly 
yellowisl~. Tllere is nlwnys s dark blnisl~, dorsal line or bnnd. The 
genernl colo~ir O F  tho body is a, light violet-green on tlle somites of tlie 
dorsal half, and a chocolate-green on the somites of the ventral linlf ; 
tllere is s snlspirncolar yello~v line dividing the tmo colours ; II slight 
yellow shade around the spimcles, and tlie extreme base of all three 
pniw of tentncles is yellow ; segment 2 is l igl~t yellow with a blnck 
anbdorsnl shiuy spot, and the annl flap is yellow, with a very lal-ge 
shiny black mark, coveriltg nearly three-fourths of the doreum ; tentacles 
dull i~ldigo in colour ; all tho legs shiny black. Length 39 mm., breadth 
6 mm., length of tentacles of segment 3 is 14 mm., of sogmcnt 4 is 
9 mm., of segment 1 2  is 6 mm. All the tentacles are nearly strnigllt. 

PUPA. The pupa llns ~ ~ o t l ~ i ~ i g  in auy wny to distingnish i t  iu shape 
from that of E. core. Tho spiracles are light brown, oval, of the 
osnnl size. The colonr of the pupa is silver, with one very broad flub- 
dorsnl, and ouo very broad, spimcnlar, lightisll brown band on the 
abdomen meeting on segment 6, wliiclr is entirely brown, as are nlso 
segments 4 nntl 5 except dorsnlly ; t l ~ e  slloulders and the inner mnrgin 
of t l ~ e  wiug nre broadly brown, as is also the vortex of the head; tliere 
is a narrow brown band along the outer margin of the wings ; a broad, 
dorsnl, tholrrcic, brown band forking from t l ~ e  apex to the hinder margin ; 
a large, oblong, brown lllark on the wing beyond the discoidal cell; the 
cremaster is strong, tl-itingnlar, flnttened dorsally and ventrally, with a 
rugose knob a t  the end, nnd a spherical tubercle a t  the base lnterally : 
all shiny blaok, aa are also the anal clasper scam ; tlle costal margins of 
the wings and the haustellnm nre also brownish ; ~11e whole surface is 
shiuy and quite smooth. Length 18.5 mm. including the cremnster, 
breadth s t  segment 7 is 8.5 mm., which is the broadest part. 

HABITB. T l ~ e  habits are the same as those of E. core in every 
particular. The larva eats the young leaves, living on the underside of 
the lenves. It pupates under a leaf, hanging very freely. The lnrva is 
badly persecuted by ichneumons. 

J. 11. 28 
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Subfamily SATY RINE. 

10. MYCALESIS (O.rsot,iasna) MASDATA, Moore. 
Oryea sitiva, Linn. (Graminrat?). 
Grasses (Gramineat?). 

11. MYCALESIS (Calysisme) PERSEUS, Fab~icius.  
Grasses ( Graininem). 
Recorded without a number i n  the second Rnllnm papel*, p. 242. 

12. MYCALE~IS (Culysisme) v r s ~ r . ~ ,  hlool.e. 
Oryta satica, Lilrn. (Gml~tineat?). 
Grasses (ararri hew). 
This nppears in the Kanarrt pnpers ns 111. ~rii ire~~.~,  Tli~ir~eus, n ~pecies 

now restricted by Dr. F. Moorc to N. nrrd E. Indin, Borrnn, Sinnl, nlrtl 
S.-E. Cliil~a. 

13. MYCALESIS (Calysis~lre) StinDITA, Aloot e. 
Not recorded in the Kannra papers, but MI.. nell cr~tigl~t  i t  ill 

one place, Taiirnalapur, up the ~ n l l e y  oE t l ~ e  Knliilndcli river. Dr.. 
Moore restricts i t  lo Sout.11 Indill nnd Ceylon. I t  II:IS not I~een brrd i l l  

the Kanura district. 

14. M Y C A L E ~ I ~  (Nissaitgn) JI :NONIA,  Blitler. 
0 yzu sativa, Linn. (Grratrri7rem). 
Grasses (8ra  IH itaeat?). 

15. LETHE EUBOPA, Fabricitis. 
Bc~nrbrisa aruridinacea, Willd. ( Qrn trrirleat?) . 
16. LETHE DRYPETIB, Hewit ROD. 

Bambiisn arrr~ztlir~acea, Wil Id. ( (71.n11i iwm) . 
'l'he L. drypetecr [~ ic ]  oE hlooro's " Lep. I~icl.," nntl Ti. lotlaro, hioorc, 

oE the second Kanal-a paper, p. 2-1.3, tlrnt species lrcillg R sjnonym of 
L. drypetis. 

17. LETHE N E E L C R C R R I E N ~ I S ,  Guhrin. 
The L. rreelcheriertsis [sic] oE hloore's " Ilep. Ind." It llns not been 

bred in K ~ n a r a ,  but the imago is found above the ghibtu in Hnliynl a i ~ d  
on the Dltar\var froiitier. 111 Ceylon tlre larva is finid to feed on glsnsses. 

18. YPTKI~IA UALDUS, Fabricius. 
0 y e a  satica, Linn. (Granaiiieat?). 
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Grasses ( Gran~ines). 
The Y. philomela, Johanssen, of the second Knnam paper. I t  ia 

quite possible that the true Y. philon~ela, Johanssen ( I  do not know 
what the Y. phiZome2a of Linnlens is) may also occur in Kanara, w I 
have specimens from tile Nilgiri Hills, the Wynaad (type of Y. tabella, 
Marshall), aa well aa from Heneeda and Manlin in Burma. Dr. F. Moore 
in " Lep. Ind." restricts Y. phi20nteEcc, Jol~ansson [sic], to Java and Sums- 
t~%, and gives Y. tabella full specificrank, recording i t  from south India 
and Burma. In  Lep. Ind., vol. ii, p. 58, he defines Thymipa, thegenns in 
which he places Ypthima philomela, as hnving a prominent androconial 
patch in the male, while in desaribing Thymipa tabelh, p. 73, he says i t  
h~ " NO glandular patch nor androconia." As a matter of f w t  the patch 
is sometima abseut, sometimes faintly present, and sometimes promi- 
nent, especially so in specimens from Java and Bali. In Sumatran speci- 
mens it ie faint, in Burmese and South Indinu examples appwently 
entirely absent. 

19. YPTHIYA HUEBNERI, Kirby. 
Grasses (&aminem). 
Some Kanarese examples of this species have pure white cilia to the 

hindwing, wllile others llave the outer half of the diso of the hindwing 
on the upperside suffused with white, thereby approximating in coloration 
to Y. ceylot~ica, Hewitsou. 

20. Z I Y ~ T L L M  BAITIS, Hewitson. 
Ochlandra etridula, Th waites (Gramim~t!). 

21. MELANITIS ISMKNE, Cramer. 
Oryur saliva, Lilln. (Glraminem). 
Qrames (Chaminem). 
The M. leda, Linnmns, of Ihe iirst Kanarn paper, p. 267. 

22. MELANITIS VARAHA, Moore: 
C;rasses (Grami~ree). 
Colorlel C. Swinhoe's Melanitis a n l p ,  deecribed in Am. and Mag. 

of Nat. Hist., sixth series, vol. v, p. 353, n. I (1890) fivm North Kannra, 
July, is a wet-season form of M. varaha. 

23. M E L A N I ~ ~ ~  GOKALA,  Moore. 
Ban1 bum artcndinacea, Willd. ( Q r a m i m )  . 
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Subfamily ELYMNIIKE. 

24. ELYMNIAS CAUDATA, Butler. 
Areca Cafecho, Linn. (Palmem). 
Caryota uretls, Linn. (Pal~i~em). 
P h m i z  rylvestris, Roxb. (Paltrt ez) .  
Calant zta pseudo-tenuie, Becc. and Hook. f. (Pct 1 tam). 
Cocos ~nrcifera, Linn. (Palntem) . 

Subfamily AMATEUS~JNE.  

29. DISCOPHORA LLPIDA, Moore. 
'' Bambusa arrrrzdirlacea, Willd. (Uraminem). 
. Oxytenanthera monostignla, Beddome (QmtsCes). 

Dendrocalrrqnus s t r i~ tus ,  Nees (Uraatinem). 
Ochlar~dra stridtila, Tl~maites (Qraminezz). 

26. D r s c o ~ ~ o a a  INDICA, Stnndinger. 
Bamboos (8ramGele). 
This is a new record from Kanara. 
LARVA. The larva is similar in shape and appearauce to that of 

D. kpida, Moore. Head semi-elliptic, as seen from the f ro~l t  ; clypeus 
black with a central white line, and bordered all round with yellowish ; 
a narrow yellow line From over the vertex of the Lead dowu the middle 
of the face to the npex of the clypeus; eye8 black; a bunch of long 
porrect 11ail.s on the top of each lobe of the head ; poiwct hairs disposed 
moderately densely nleo down both clleeks; colour of the hond red-brown, 
appearing lighter ou tlie vertex of ewli lobe because of the light-colonred 
bunches of hair; surface doll. Spil-acles oval, black, with white centres. 
Surface of the body dull, covered a11 over moderately densely with 
longish erect hail% of wl~ich some few laterally aiv longer than the 
rest; there is a subdorsal bunch of spine-like 11ait.e on segmwta 3 to 6, 
making these segmeata look brown over the d o m m  ; the other h a h  are 
liglit mouse-coloored. Anal flnp b 1 . 0 4 1 ~  rounded a t  the extremity, the 
two anal p~~ocosses beneath i t  are sl~ort, conicnl, light yellow and hairy. 
Colour of the body light browaisli-grejisl~, with a thin subdorsal white 
line (not a broad white dorsal band as iu D. lepida) ; ench segment wit11 
a latero-dorsal black mark nenr the front margin, which mark is very 
distinct on segments 2 to 7, and hirdly perceptible on the rest;  behind 
the black marks on segmente 2 to 13 is a large light c h o c o l a t e - b m  
mark or pntcl~ ; legs rose-colonred. Size solnewhat smaller than 
D. Iepida. 

PUPA. The pupa is in cvcry why the same.aa that of D, lapido, and 
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only differs from i t  ill being smaller than the lunjority of pups of that 
species. In  shade it is either bone-colonred or green according to 
whether i t  lraa been formed among dead lenves, &c., or green leaves; 
when green the odges of the pupa nlol~g the wir~ge are yellow aa in 
D. Zepida, bat when bone-colonred the black fipots spriukled over the 
surface in D. lepida nre not present here ; the surface of the two con- 
tignoas Iread-points is also shiny, while i l l  D. lepitlcr it is dnllisl~. 

HABITS. In  l~abits the larvse nnd pups  differ in no way from tl~oso 
of D. bpidu. Tlle larvn, ns is also tho case ill D. lepda, will  suspend 
itself by the hi1  ngainst a perpendicular surface with its venti-ml 
smaoe  towards the perpendicular surftrce, m~d,  when pupating, will 
tarn itself round, so that, wlien the pnpn is formed, tlro do~.eal surface oE 
the pupa will rest ngainst the perperidicnlar surface. 

Subfanlily ACREINB. 

27. TELCEINIA VIOLB, Fabricius. 
Modecca plnaala, Lam. ( Pa~sz@-e~w). 

Subf~~mily N Y ~ I  P H A L I N A .  

28. E K G O L I ~  T A P I ~ O U A N A ,  Westwood. 
Tragia involucrata, L ~ I I I I .  (Et~~)l~~rbki~elt?!.  
Trhgia involucrata, var. ca~a~rnbiira, Linn. (E'tlyhorLiuce~.). 

29. EEQOLIS A R I A D N E ,  Linumns. 
l'ragia involucrata, Linn. (Euphorbiacem). 
Tvdgiu iiruoluc~ata, var. cmanitbiita, Lilln. (Ez~plrorliacea?). 
In Gnzerat in the Bombny Presidency it has beeu bred on l't~ogiu 

canrtabina, Linn., wlrich is given by Hooker rts a var. of l', irrvoltrcl.ata. 

30. BYBLIA ILITHYIA, D ~ u I ' J ~ .  

This speoiee hrra been bred in Khandeisl~ and t l ~ e  Deccnn, both in 
tld.-Bombay Presidency, on l'ragin inooltrcratn, Linn., var. caituabitia, 
Lion. (Eupkorbi~rcem). Tt has not been bred in the Kannra District 
itself. Tilere ia s, very interesting paper in Ann. and Mng. of Nat. Hist., 
sixth seriee, vol. xviii, p. 338 (1896) by Air. Goy A. K. l l a ~ ~ s l ~ a l l ,  
entitled "Notes on the Genus Byblia (=Zlypairis)," iu mhicl~ 110 notes 
that he is  oorrvinoed "That nll the Asiatic and continental Af~icnn 
forma of Byblia aw refernblo to a single species." Dr. Cllr. Aorivillius 
i o  Kongl. S ~ e n a  Vet..-Akad. Handl., vol. xxxi, n. 5, p. 156 (1898), 
r d s a .  ilithyia, I3 r~ t .y~  fl-o~n Africa, the Capo Vcrde Islands, Arabia, 



222 L. de Nidvi l le-Bufte) ;  of the Kauara District. [No. 2, 

and Iudia, and B. goetzius, Herbst,, from Africa only, giving a woodcut of 
the uppelaide of the forewing of each to ~ 1 1 0 ~  of their easy identification. 

31. E u n ~ ~ u s  CONSIMII,IS, Westwood. 
l i e s t n  orieratcrlis, Blume ( L7rticacercl). 

EGG. The egq is green, shiny, and spherical in sllape, tllough 
rjliglitly I~igller tllai~ Lrond, n~id has twenty-two prominellt ridges fl-om 
top to bottom, all parallel to ench other in the manner of me~idio~lnl 
liiles: tlleso ridges merge iuto the level of t l ~ e  surface of the egg 
tomai.ds it.s top. The breadth is 1.3 mm. 

LARVA. The l ~ r r a  is of t,!~e t.ypo of Ergolis, but has no spines on the 
body. Body clylinclrical, tllickefit in t l ~ e  middle, a ~ ~ d  gradnally dec1,ensiog 
ill widtli to the very narrow hinder elid, which terminates in two nearly 
pnrallcl, conical processes about 2 mm. in length bearing sliort hail* ; the 
body nlso decreases from the middle of 'segment 2 (where i t  is 
about the snme breadth ns a t  segment 11/12). The hend is nearly 
square, slightly higher than broad however; the face almost fiat, 
and enchlobe is surmounted by n stout cylindrical process or horn, 
which horn is slightly longer than the head is high; it has three 
or four ~ h o r t ,  yellow spi~les before the middle, and is shortly bifnr- 
cnted nt the top ; the frolit face of the Ilor~i is nearly in the same 
plane as the face; these two horns diverge a t  an angle of abont 3fj0, 
and are rnther widely and squarely separated a t  the Laae ; on the hind 
vcrtex of tile head between tile horns nre two small conicnl red-brown 
spines; along the side mnrgin of the head in continnatio~~ with the 
outside edge of the horn are three sl~nrp spines ; the surface of the 
head is otherwise smooth and sllilly; the colour of the hend is dark 
green, with a long nan-ow white clypeus, a white band fivm the base of 
each horn running d o w ~ ~  each side of the centrnl line of the face and 
along the sides of the clypeus to the jaws, aa also a white band on each 
cheek sopelating the fnce flvm the cheek; tlle horn-spines and the two 
vet-tox spines are tipped with black : the ]lead is lligller than segment 2 
but about the snme breadth. Tbe surface of the body is dull and rough, 
each segment beiug set with seven transvelse rowR of minute, conical, 
yellow tul~ercles ; the colour of t l ~ e  body is dark green with a red spot 
ir i  the epiracular region of segments 3, 7, 10, and 12/13, those on 
segments 7 nnd 10 being larger tlinn the other two; the yellow tnber- 
oles are each surmonuted by n short hair ; tllere is n small brown spot 
or two next each spil.acle. Spirncles flush, ovnl, rather large, light 
peen,  with R very nar~.o\v, n l i i~~y blnck h r d e r ,  and n cer~tral thin white 
slit. Lcligth 42 mm. rrltogethe~., breadth 7 mm., length of horn 5 mm., 
breadth of head 4 mm. The brendth acroes the base of the anal 
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processes or points (that ie the breadth of the larva a t  that base) is 
abont 1.5 mm. 

PUPA. The pnpa is similar to that of Apataro (Rol~~acr) ccrwtiba, 
Moore, in general facies and mode of suspension. Looked a t  sidewnys 
the pupa is a uection of a circle : rlbout n quarter mootl-crescent, the 
ventral line being nearly straight, and the dorsal line liigl~ly e l ~ d  
evenly curved, the abdominal segments being rnuo\~ compressed Intel nlly 
nnd higlily carinated in the dorsnl lilie, the edge of tlie cnriuation 
being sharp, i.e., tliin. Tlie pnpa is the same blwadtli ftom the shouldo~.s 
to segment 8, and is in the middle twice as liigli ns bloat1 ; seglnents 
4, 5 and 6 are ueparated sligl~tly in the domnl carinnted etlge, and uegment, 
G is the l~igliest part of the catination ; the transrerse dor%al ~ectitln 
in the middle is penr-sliaped, the anrne section across tlie vettt1.un1 from 
~ ~ l i m c l e  to spiracle being a compressed semicircle ; tile l~eari l~ns  two 
Rtr~llg, sliglttly diverging, cnnical processes, nnrrorvly separtrted nt the . 
base and about 1'5 mm. in length : these head-poitits are abont half ns 
fnr apa1.f a t  the tips as the pnpa is broad in tlie middle: the pupa 
increases evenly ill width lo tlie shoulders, which hnve each two small 
smooth tubercles ; the tl~orax is convex transversely ; tlle cremaqter i~ 
stout, triangular, flattened above and below. The surface of tlie pnpn 
iu dull, and is trnnsversely wrinkled all over as seen under a lens ; there 
is a low irldistinct ridgo from each head-point running back on to tile 
tllorax, and tlie wing-edge is a ridge from the shoulder to segment 4. 
T l ~ e  spiracles nl-e depressed, oval, and tlie colour oE tho pnpn. The 
pupa is green, densely streaked mi t l r  white on the tltorax rlnd I I P I L ~ ,  
more obscurely on the rest of the surface ; the doisnl ridge and wing- 
edge ridge is yellowish ; a t ~ d  tliere is a nrtl~er proniincnt L~.o~vt~-yellow 
rugoeity on the spiracnlar line a t  the hinder ir~algin of segmetlt 7. 
Length 29 mln. over all, height a t  middle 12 mm., breadth ctt middle 
over 8 mm. 

HABITS. The egg is lnid on the upperside of the lenf, or iImr tho 
edge on the underside. Tlie larvn, on emergiltg, ents the egg-sl~ell 
partially, and then makes a bed of silk at~ywllere 011 tlle npper~ide of 
tlte leak Having grown somemilat i t  betakes itself to tlio uliddlc of 
the leaf and lies along tlie midrib near the point, covering the surface 
of the leaf with a thick cnrpet of silk; over t l~is  carpet i t  weaves R 

network of silk mltioh is free of the snrface of the leaf, nnd 011 t l ~ e  
top of this network the larva rests with its face in t l ~ e  snmo plr~ue 
the ventral surface, so that the borne are resting on the web. Wheli 
abont to pupate the larva wanders, and fiunlly fi~lishes up on the nnder 
snrfaca of some leaf, wl~ere i t  undergoes its t~'irnsfoi-mation. Tlte pups 
is stoutly attached by the tail only, so that the ventral surface is 
pnrallel to tire uuder surface of the lenf. 
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32. CUPHA PLACIDA, Moore. 
Flacorrrtiu montitna, Qrn11. (Bizitreas). 
Herr H.  Flmbstorfer in BerL Ent. Zeit~cb., vol. xliii, p. 198 (1898), 

118s named this species C. e~yrnanfhk rl~nja from Karwar in North 
I<nnara. 

34. B.I.ELLA ALCIPPE, Cramer. 
Alriodeia zeyla?lica, Thwaitee (Violacre). 
1 1 1  the second paper, p. 248, i t  is noted illat tho larva mas fonncl 

'& On a tree, whiol~ we believe to be a very local species of Hydnocarprrs 
[Bixincas, the Nafnml Order which next follows the Vidnce~s], but tliin 
requires ~erification." Tliis identificntion is incorrect, tho food-plnt~t 
being Alsoileia zeylal~iea. 

35. CETROSIA MAHRATTA, Moore. 
Afotlecca palrl~nta, Lam. (Par.viJolrrr). 

:%. CYNTEIA BALOMA, de NicBville. 
Blockcca palnmta, Lam. (Pasn~ore~s)  . 

37. APATURA ( h h a n a )  CAMIBA, Moore. 
Crllin telra?ldm, RoxL. ( Urtioareas). 
Dr. F. Moore in Lep. Ind., vol. iii, p. 3 (189G), gives the genus 

Ap,rtlcrn (pn~,t.), F:~brici~ls, as R synonym of Polamin, Hiibner. He uses 
Apc~trtra for tlie species placed iu this pnper nnder Hypolinataas, Hiibuer. 

38. PRECIS IPHITA,  Cramer. 
afrobilanthes callocrrrs, Nees ( Acailthacee). 
Dr. F. Moore ill Lep.. Tnd., ~ o l .  ir ,  p. 62 (1809) notes t h t  

tltis spocieu is not a true Precis, the type of that genus being the 
Papilio oclavia of Cramer, fin African species, which haa the discoibrl 
cell of the forewing closed, wl~ile Jirilonilr (in which iphita is bwt 
plnced) has it open. Dr. Chr. AUI-ivillius in Kongl. Svellu. Vet.. 
Aknd. Hard., rol. xxxi, n. 5, p. 131 (1898), gives Junoiria as R synonym 
of Z'rr,c&, t,l~e lntter being the older name. Dr. A. (3. Butler in Ann. 
and lfng. oE Net. His t ,  seve~itli series, vol. iv, p. 373 (1899), note8 tllnt 
"P~.of. Aurivillius shows that Precis has priority over Jztnotria ; there- 
fore, a l t l~ongl~ the lntter is a far more satisfactory name for the genus 
(becnme Inore descriptive), I suppose it will have to go." 



39. PRECIS ALMANA, Linnmns. 
HygrophiZu qinosn, T. Anders. (Atar~lhacem). 
Mr. Bell notes tllnt the larva feeds on some other unidentified 

acanthads. In  the first paper, p. 273, Asterauntha longifolia, Neeel 
( A ~ n t h a c e ~ ~ ~ ) ,  and Lippia rrotlifirn, Rich. (Verbertctce~) are recorded : the 
latter food-plnnt MI.. Bell considers to be donbtfnl. 

40. P ~ e c r a  LEMONIAS, I~innmus. 
Neboiiia cc~nzpestrb, BF. (Acnnthaeem). 
Hygrophiln spirlorn, T. Andclw. (Acanthac~~) .  
Btrobilantlres mllosw, Nees (Acarithncee). 
Bnrlrria Prionilis, Tlinn. ( Acanlhace~). 

41. Psplcrs HIERTA, Fahricius. 
Hygrophila spitroso, '1'. Andem. ( A rtrnthne~*) 
? Bar1a-h ~ p .  (Ac , rn lhar~~) .  

4.7. PRECIS ORITHTLA, 1 ~lnnmus. ' ' 

Hygrophiln ~pirtoan, T. Anders. ( Acn ntlrnr~n.) 

43. PRECIS ATLITES, Linnseus. 
H?jgrophila spinosn, T. Ander~. (Acni~lli nee*). 
Bark?& 8p. ( Acailthncee). 
EOG. The egg is barrel-shnped, t.11ere being tllirtecn longitudinnl 

ridges from top to bottom, pnmllel to ench otl~ci., and not continued on 
to the flat top ; these ridges under tlle lens are finely bended and are 
thin, being one-fifth na broad ns the intel-space a t  tllo middle of the 
egg; the flattish top of tho egg I~as a smnll white ring in t l ~ e  centre- 
the micropyle ; t l ~ e  surface of tlie egq is s h i ~ ~ y  a11d smooth ; t l ~ e  colonr 
is dark green wit11 all t l ~ e  ridges white. 

LARVA. The lnrva resembles in shape those of the lnrvm of all the 
speoies of Preci~ found in the Kana1.a district, and the disposition of the 
spinous processes is t11e same. There are two such processes, one above 
the other, on segmerlt 2 below the spiracle on the base of the leg ; two 
in a horiaontal line on the base of the legs of segmente 8 and 4 ;  a 
triangle of three on segments 5 and 6 where the leg would be were 
tllere one ; two in a horizontal line above and one below, and two in a 
line on the base of the proleg of segments 7 to 10; t i o ,  one below 
tlie other, on segment 11 ; one snbapiracnlar on segmenta 3 to 12; all 
oxoept the snbspirncular ones dirty watery-white in colonr, and set with 

Astermantha ia given by Hooker as a anbgenns of Hygrophila, end longifdin 
Nees, as s aynonym of Hygrophila apinoaa, T .  Andep, 

J. II. 29 
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fine white hairs as long as the processes in  the  subspiracular line, these 
subspiracular spines being one-fourth as long ngain as the ones beneath 
that  line ; besides these processes there are also t h ~  following :-a dorsal, 
dorso-lateral, nnd supra-spi~acular process ou segments 5 to 11 ; on seg- 
ments 3 and i a dorso-lateral and snpra-spiracular process ; oli segmenta 
13 arid 14 a dorso-lateral process ; on segnlel~t 12 two dorsnl processes, 
one in front of the other, as well ns R dorso-lateral nnd nupra-spbacular 
process ; all these processes from the subspiracular ones upwards are 
of the same length, slliuy blackish in colour, set with two whorls of 
dark yellow-brown spinelets nearly as long as the processes ; the pro- 
cesses are just under 2 mm. iu length ; segment 2 11ns ten simple, 
slightly-curved, spinous hairs along the front margin, black and rather 
long; the surfnce of the body is covered besides, (and herein lies its 
difference from other larvre of Precis), with 1 mm. long fiuo pure white 
hairs, each hair spriugillg from 8 millute circuln~. pure white tubercle ; 
a nnrrow dorsal liue and the whole of tlte domum of segment 3 hare no 
white 11ail.s. The anal flap i s  nearly semicircular in outlirie atld 
somewl~at tl~ickened nt the extremity, where i t  is yellow-ochreonu in 
colour. The spiracles are oval, black, with shiny black borde~s. Head 
rather small, squnlisll, with the vertex indented, giving an nppeai-ance 
of being bilobed; tlie vertex of each lobe bears n col~ical, sliining, 
ochreous tnbercle surrounded by three or fonr smnll ones ench benring 
a hair, the 11nir O E  the large tubercle nlwnys long and white ; another 
small tubercle i l l  tho niiddle of each lobe ; some stiff blnck hairs on the 
upper part of tlie face, some soft white hairs about tlie base ; colour of 
the  head dark bronzy-blackish-lrown, with a ra t l~er  large triringuInl: 
black clypeus ; colonl.less lnbrum ; ochreous bnsnl antenna1 joint, and 
blackisll second joint. Neck dull greenish-blnck. Colour of body velvety 
black, lookit~g, ulldel. the lells, sligl~tly shiny greenish-black ; the abdomen 
lighter blackis11 ; a subspirncular band, sending a short shoot up m d  
forn~ardfi before cncli spiracle, legs nnd p~.olegs, all bromnisll-ochreous. 
The wl~ole lnrrn appears frosted with white on account of the prehence 
of the smnll white I~nil*s. Leugtll 40 mm., breadth 5 mm. 

PCPA. Tho pupa is allnost exactly the srrme shape as that of 
PVPC~S nlrrtn~tn, Linl~a?us, in evury way ; i t  differs mainly in the colour, 
wllicli is n dull liglit brown th~~ougliout, with the front faces of the 
tubercles slightly darkel., nnd the hinder faces somewhat ligl~ter, than 
the colour of the body; the hend-points, the apex of the thorax, and the 
sides of tile cisen~nster, dark blown ; the hinder hnlf of segment 8 ligllbr 
than the body; the apex of tlie tliolax is more pointed than tliat of 
P. ctl,r~c~ittr, tlie ripex being a conical point; the head-points are  mucll 
more pronounced, being collicnl ; the front slope from the apex of ti- 
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thorax to the front of the pupa is straighk, instead of convex a8 in 
P. almarra; the cremaster is smoothly-triangular, and hss no tubercles; 
the whole pnpa is slighter. Spiracles of segment 2 indicated by a small 
semicircle of a light red-brown colour on the surface of segment 3; the 
other spiracles are narrowish, black, somewhat raised ovals. Length 
17.5 mm., breadth 6.25 mm. ~t the shoulders and a t  segment 8; between 
these points the pnpa is somewhat constricted. 

HABITS. The egg is laid on a stalk of g m s ,  on the dead stem of 
any pla~it, in fact anywhere ; tlie l ~ r v a  on emergence easily finds its 
food-plant, which generally grows in great abundance all nronnd ; it lies 
on the underside of tlie leaves and low down on the plant, drops to tlle 
ground curled up  when toucl~ed, and remains rt long time thus. The 
food-plant grows chiefly in damp places and always in grest qnantitiee. 
The pnpa as a rule is affixed to s stem or leaf in some thick place, and, 
like the larva, is not eaay to fiud. The butterfly is hardly ever found in 
jungle, but is veiy plentiful along the coast in open cnltivatiou, 
especially sbont rice fields and on the banks of hanks or ponds. 

&. NIPTIS ( h h i n d a )  HOBDONIA, Stall. 
Oasalpinia ~r~imosoi&, Lam. (Legrin~irtosa). 
Acacia Ifrtsia, Willd. (Legtcminosatl), Form of larva with short 

processes. 
Acacia pennata, Willd. (Legtraainosas). Form of larva wit11 long 

processes. 
The form of N,  hordoui,~ witli short processell iu tho larva iti tiaid 

to feed aleo on " Several specics of dlbizziu " (Legun~inosa?). 

45. NEPTIS VIBAJA, Moore. 
Dalbergia latifolia, Roxb. (Leyu1,tinosa). 
Dalbergia oolubilis, Roxb.* (Legu?t~inoete). 
Albizzia Lebbek, Benth. (Leguminosa). 

46. NEPTIB VARMONA,  Moore. 
Peas of several kinds (Leguminosa). 
The N. kucothoz, Cramer, of tho second Knnara paper, p. 251, that 

species=iC n!atzrta, Hiibner, according to Dr. Moore, mlio restricts i t  to 
Java and Borneo. 

47. NBPTIS COLUM ELLA, Cramer. 
The N. ophiana, Moore, of tlie second Kanara paper, which ia a 

synonym of N. columella, Cramer. Though so widely-spread, bhia species 

This fcod.plant has been wrongly identified-there ie no such species-as 
Dalbergia racernosa, in the ~ocoud Kanura poper, p. Zbl. 
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has never been bred, though Messrs. Dnvidson, Bell and Aitken once 
obtained eggs and young larva, hut did not i~coi-d the food-plant. 

48. NEPTIS KALLA ti UA, Moore. 
Tlrespeka Lamps, Dalz. and G ibs. (Al;tlvacm). 
Dalbergia conferta~ra, Benth. ( Legunrinora). 
IVagatea syicata, Dalz. (Legurninom). 
l'rema mieiatalis, Bl ume ( Urticacee). 
LARVA. The larva is very similar to that of N. jusrbah, Moore, 

except that it is furred-looking (minutely spined) all over. The procease8 
are exactly the same as in N. jrilrrbah, excopt thnt the subdorsal ones of 
segment 6 are sliortly co~~ical,  and segmcuts 7 and 8 have n small sub- 
dorsal tubercle, lacking in N, jtcntbali ; all the processes are covered with 
cylindrical, rother long tubercles ench beating a ratlier long bristle in 
continuntion ; the hend lias the points on the vertex of each lobe rather 
more accentuated than in N. jtrvrbnh, and the surface is entirely covered 
with the same cylindrical hair-bearing tubercles as the rest of the body. 
The spiracles are roundly oval, broadly black-bordered, with lipbt 
bro\vu ceutres reaching from top to bottom, that is, the black border 
is thin nt the top and the bottom. The alSl.nngement of the coloration is 
exactly ns in N. juinbah : i t  is very light brown-pink all over, including 
the head, except laterally on segmente 9 to 14 whero i t  is deep olive- 
moss-green strongly suEosed with rusty orange, except along the borders, 
and a short dark moss-green diagonal line i n  the ceutre, of ench segment 
10 to 12 ; there ia the merest tinge of the snme olive-moss-green dorsally 
on segu~ents 5 to 9, with R dorsal thin lighter line; the head has a thin 
dark border to the clypeus, and a slightly dark surfaco towards the 
vertex, which dark colour, lioweve~*, is oiily visible between the light 
tubercles. Length 19 mm., breadth a t  middle 5.5 mm., the middle 
being the broadest part. 

PUPA. The pupa is very like that of N. just bah. T l ~ e  two conical 
head-poittts are wide apart, the poiuts a t  the bnse of the nntennm (one 
a t  the base of each) are half the distnnce apart and abont the mme size, 
the point on the slloulder is smnll and sharp, the subdorsal conical 
tubercle on segment 6 is &her large; and there is alow, not acceutuated, 
ridge from spiracle to spiracle 011 segment 7, which is slightly curved 
convexly towards segment 8;  the thorax has a r n t l ~ e ~  highly peaked, 
laterally flattened &pox, and this npex is rounded in outline seen from 
the side, the hinder slope being a t  an angle of about 75" to the longi- 
tudinal axis of the pupa ; the wing outline, that is the expansion outline 
(the i l~ner margin of tliu forewing), is Te1.y 11ighly curved: nearly e 

tmnicilolc, and its icpes ribes to  ncnrly thu bame height aa the apex of 
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the thorax ; tlre dorsal line of tire abdomen is slightly tootlled a t  tho 
hinder malegin of segmoli ts 8 to 11 ; tlle cremastern is t~inngulru., w i  tll 
strong prominent waved anstensor ridges ; the spiracles are rather small, 
oval, shiny and black. The colonr of the  pnpa is always the same: a 
light f1.es11 bone-colonr with a brown-pink suffusion on t l ~ o  dorsnl region 
of segments 10 to 12, n brown-gold stlvak along tile ridge of segme~lt 7, 
a brown-gold semicircle ill front of tho tubel.clus of segmout 6 on t l ~ o  
dorsnm, and a similar streak along the lli~ldor ni.u*gia of the thorax ; a 
large snbdorsnl mother-of-pearl gold patch on segment 4, R, smsller orie 
on segment 5, some gold a t  tlle base of the tubercle on segment 6, a 
silver-golden gleaw on the sides oE tho thorax and on the  whole cving- 
surface in certain lightq, the whole oE segnle~rt 2 silvel*y, s thin duiaal 
yellow line on the  abdornill:rl segmcntu. Length 16 ul1n , Lreadtll nt 
segment 6 from apex to apex of wing cxpmsiou 8 mm., distar~ce betweeu 
head-poiuts nearly 3.5 mm. 

HABITS. T l ~ e  llnbits of the larva are the samo as tilose of N. j~r,,llah 
in every way. The pnpa is of cou~.su suspeuded by the tail R I I ~  haugs 
down perpendicnlnl~ly, and is always attached ta the underside of a leaf. 

49. NEPTI~  JUMBAH, Moore. 
Tltecypesiu La~~rpas,  Llalz. nnd Gibs. (M(rlcctw). 
Eydia culycina, Roxb. ( Afaluncee) . 
Bombaz rnnlubutimr~n, DC. (dia2tmcea). 
Helicteres Isora, Li~rn. (Bterculincew). 
Brewia Mic:rocos, Linr~. ( Tilincem). 
Zizyphus Jujuba, Lamk. (Rhamnm). 
Zizyphru Xylopyrue, Willd. (Rha~n~reitl). 
Zizyphuu rugosa, Lamk. ( Rhamnem). 
MiUettia raceezosa, Benth. ( Legu~r~ inoste) , 
Dalbergia latifolia, Roxb. ( Legrtnti71osrt3). 
Wagatea vicata, Dalz. (Legtrmitws~). 
Xylia dolubrifornzis, Bentl~. (Legumiiwse). 
YSema orientalis, Blume ( Urticacem). 

50. CIRBHOCHROA THAIS, Fab~ieius.  
Hydnocatpuu Wightiailn, Blnme ( Bizinem). 

51. HYPOLIMNAS BOLINA, Li~lnmns. 
Portulaca oleracea, Linn. (Portulacem). 
Fku y a  interr~cpta, Band. (Urticacea). 
Elatoetema ctmeatunc, Wight ( Urticacem). 
Dr. F. Moore in Lep. Ind., vol. iv, p. 135 (1809), gives tllc genus 

Hypulini~tav, Hiibr~er, ~1 a syuouym of A~uturu ,  qpbl.ioius. 



52. H Y  P O L I M N A S  M I B I P P U S ,  Linnasus. 
Porfickrcri ohacea  , Linn. (Portirlac~as). 

54. L I M E S I T I S  (Nodiiza) PROCRIB,  Cramel-. 
Stephegyne paruifolin, Kol.tL. (Rrrliacea). 
Werldluudia exserla, UC. ( Rubiacee). 
iIlru.~a~idn frondosn, Linn. ( Rqtbiacr~?) . 
55. ATAYBIA P E R I U S ,  Li~~nsens. 
Clochitliori lnnceolariui)l, Dalz. (B~rplrorbiucem). 
Gluchidioii vellttinur~), Wight (E~~phorb iacea) .  

56. ATHYYA RANGA,  Moore. 
Liizocieta qnalabaricci, Well. (0leacet-e). 
Oleta dinica, Roxb. (Olencea) . 
Athynia ranga and A. mahesa, both of Afoore, being synonymous, the 

oldcv name has to be used for this species. In the second Kanrtra 
popex*, p. 284, it nppeers under the latter name. 

57. ATEYMA I N A B A ,  Doubleday and Hewitson. 
Weidlandia ezserta, DC. (Rtcbiacea). 
I l i u s s ~ r ~ d a  frorldosa, Linn. (Rlrbiacea). 
Glochidima ,-eylatricuin, A. Jnss. (B t tphorb iuce~) .  
Glochidion velutintml, Wight (E~rphorb iace~) .  

58. ATHYMA Y E L E N O P H O R A ,  Kollar. 
ddina  cordijol~ia, Hook. f .  (Rubiawct!). 

69. S I M P H E D R A  NAIB, Forster. 
Dioqyroe n~elaplozylon, Roxb. (Ebenacw). 

60. EUTHALIA (Dophla) L A U D A B I L I ~ ,  Swinl~oe. 
Dioqyros otela~zoxylon, Roxb. ( Ebenaceas). 
Diospyroe Caiidolkana, Wight (Ebenaceas). 

61. EUTHALIA (Cynil in)  LEPIDEA,  Butler. 
Careya arborea, Roxb. ( M y r t a c e ~ )  . 
Melastoma malabathrieum, Linn. (HeZucrdomaceia). 

62. E Q T H A L ~ A  GARUDA, Moore. 
Jicrngifera indica, Linn. ( Attacardiaceiw) . 
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Anacardirirn ocdentale, Lino. (81aaaal.diacesls). 
Loranthue scumla ,  Linn. (Lorant&). 
" Lsrva commonly feeds on the mnngo and cashewnut tree, ~rlso 

011 the mulberry and the rose, and on LOI-arrthrcn" (First K R I I ~ I . ~  paper, 
p. 276). 

63. EUTHALIA LUBENTINA, Clnmrr. 
Loranthue scrrrrttla, Linn. ( hra7i t l racr~) .  

61. VAXESSA cAnDur, Linnmus. 
Zorniu diphylla, Pers. (Leg~c tn i r~o~~) .  
Bltinara sp. (Conzponitw). 

65. CYRESTIS 'IHFODAMAS, Boisdurnl. 
Fictie besgalensi.9, 1,iun. ( Urficnce~ ). 
Ficrls indicn, Linn. ( urticflce~?) . 
Fictis glorrlerafn, Roxb. ( Urticuc~m). 

60. KALLIHA HORBFIELDII, Kollar. 
Strobilat~thes CUlb8118, Nees ( Acmtfhrt we). 
E r n n t L n ~ ~ c ~ ) ,  malabayicrctra, Clarke ( Acarzlhnr~,~~). 

67. DOLES~~~~ALLIA POLIBCTE, C ~ I ' I I C ~ . . ~  
Erclnthemtim maluba~icrrsa, Clarke (Actr srl1tncr.v). 

68. CHARAXES \FARDII, AIoore. 
Rozireu eatrtnloides, W. and A. ( Conaartrrete). 
JVagatea npicata, Urrlz. ( Gguntili  o s ~ ) .  
Dr. F. Moore in Lep. Ind., vol. i i ,  p. 262, pl. c:lxxxviii, figs. 2, 2(,, 

male; 2b, ktrva and p t c p  ( 1806), Ila9 m m s d  the  Soul h 1ndi:cll form of 

Chamree schreiber, Godart-Elt2epie zoardii. The Hon. Walter R ~ t . l ~ ~ ~ l ~ i l d  
in Nov, Zool., v01. vi, p. 282 (1899), refem to i t  ns locnl I.- a, ~ ~ l ~ b  
8 c - r e i b ~  ~ a r d i .  The butterfly ~ p p ~ 8 1 1  0. ~ck~.eilei.i, Godal-t., in the 
second Kancrra pslm~., p. 257. 

69. CEAEAXE~ ATHAMAS, Dlmry. 
Orewia sp. (Tiliacea). 
f?malpinia nlimosoides, hm. (Legtinziizos~). 

Pyramsis curdui of previous ppera. The ty  pes of both V~tnenm nnd Pyrtrmsin 
ie the Popilio aCalanta of Linnseus. Vo?aessa is the older name of tile two. py,r,nein 
therefore becomes a synonym of Vfli~edrtr. 

t In Lep. Ind., vol. iv, p. 156 (1000), Dr. F. Moore hns named the Dolcscltnllilr 
f- N.-E. and 8. India, Ceylon and nnrma-D. indica. He restricts D. polibefe to 
#!. YAynn Illuldr, Amboina, Waigion and Batchian. 
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Poirzciana rrgia, Bojer (Legloltboste). 
Acacia penilata, Willd. (Legumdnoste) . 
Albizzia Lebbek, Bentl~. (Leguinirzo~re). 
Dr. F. Moore in T~ep. Ind., vol. ii, p. 262 (1896) records Ertlepis 

tr/h,crl~as from Soutl~ Il~dia, while the Hou. W. bthschi ld  records in 
Nov. Zool., vol. vi, p. 21'3 (1899) " a'. Z~tlepis nthaniar ng~arius f. (temp. ?) 
nlcidetis, Rotl~schild " from " Kal.waiv, September and October ; N. Canarn, 
Eeptembe~.." 

70. CHARAXES FARIUS, Fttbiicins. 
Ifragatea spicata, Dalz. (Legu rltbao~~). 
Ihlltccri~tdns irtdicn, Linr~. (Legrcnziiro~~~). 

71. CHARAXBS I M N A ,  Butler. 
St~rcnpelnl~r~~l to~~zentosrr~~t, Hook. f. and T. ( Allnnnr~,~! . 
Anlrrin Rwhtil.glrinria, AIir]. (Metincc.?~).. 

Family LEMON11 D&. 

Subfamily Llnr~n.~rx.f .  

72. L L B Y T ~ F A  RAMA, Moore. 
C'rlti~ t~lvn~ldra, Roxb. ( ITTI icnce~). 
LAI,VA. At fir~t. sight the larra reminds one rrttlrrl. of tho lnrrn of 

a sper ie~ of Cnlnpsilia (Pierin=). I t  is tile same t l~icknes~ from segment 
4 to srgment 10, irarrowing to the Iread and to segment 14; ~egrne l~ t  2 
is ~ r h l l t  tile same breadth as the head a t  the front margin, but is wider 
I,c.llind, nncl I I ~ R  the front margin very slightly produced in the d o m l  
lithe ; the anal flap is rounded behind, nnd its dorsal slope is nenrly a 
qnnl-ter of a circle, the extremity nearly toucl~iug the ~.estiug surface ; 
i t  I~au a depressed clorsal oval mark two-thirds the widtlr of tlre segment 
renchillg from its binder extremity towards the front m~rg in ,  which 
unl-face 01. mark is covered with brow11 streaks and has no hairs on it., 
IIRU the rest of the segment; the prolegs are rather long. The head is 
xl~lnll, being only about half as broad Rs the larva is a t  the centre; i t  
has a dull umooth surface set with minute rather sparse dark bristles ; 
R rather large clypens ; it is round in shape, with a shallo~v broad curved 
depression on the vertex ; is green in colour with bl.own mnrkings rre 
seen under n lens, antennse reddish, Inbl-um green, eyes black, and some 
light I~airu nbont the jnws. The surface of the body is dull, each segment 
11ns four broad ridges, thnt is, each segment is divided into four by t l ~ i n  
dcpr.ensetl transverse lines, and on these ridges are rows of minub  
111-istlr-like blnck hair3 all over, some even on the vel~trnm. Tile spimclen 
&re ligl~t yt41o\v, black-rimmed, oval, nnd flush to the surface, of ordinary 
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size. Colonr dark green, sometimes with a brownish tinge, with a tliin, 
dorsal, light yellow line from segments 4 to 12, nnd a narrow, yellow, 
supra-spiracular band from the head to the anal end. Length 26 mm., 
breadth a t  middle 4 5  mm., brendth a t  hend 3.25 mm. 

PUPA. Unlike that of any bntterfiy from the Kanara distriat, 
though i t  somewhat resembles that of Ergolis, but is fixed with its 
longitudinal axis parallel to the surface to which i t  is attacbed like that 
of Elynzniaa caudata, Butler; the ventral line is therefore stlnight from 
the head to segment 10, and thence the rest of the pupa is a t  right-angles 
to its longitudinctl axis; the front of the pupa see11 from above ie abso- 
lutely sqnare, the 11ead ending in a brond straight edge ; the head and 
segment 2 form n trapezoidal piece, whicl~ is broadest transversely to the 
pupa-lengtll ; the sides or lcttenl outline of t,liis trapeze being absolutely 
strnight lines; the dorsal line of the pnfia in segments 1 and 2 is slightly 
convex ; the t.hora.x forms nt the shoulders the broadest part of the pnpa, 
sloping out suddenly laterally a t  an angle of 135' witah tlie lateral line 
of the head-pi~ce ; the thorax is somewhat convex and l~igllly carinated 
alo~lg the domal line, this carination starting from the front margin 
in-seen lnterally-an absolute straight line to jnst before the hinder 
margin, where it ends abruptly in a somewhat rounded peak ; the dorsal 
outline falling thus abruptly from the peak to the hinder margin of the 
thorax ; the dorsal outline of the abdomen start.s from segment 314 and 
rrscends to a small s l l a~p  peak a t  the margin of segment 516, whence i t  
de~cends gradually in a very slight carination to segment 819, and then 
in a ourve of a quarter circle to the cremaster; a thin linear low carina- 
tion connects the point of the shoulder with the abdominal peak, and 
the wings are slightly thickened a t  and behind the shoulders; the 
txBa!isverse section of the abdomen after the peak is nearly circular ; the 
abdominal peak is somewhat higher than the apex of the thoracic cari- 
nation, and the straight top of the thoracic carination is at  an angle of 
95' to the longitadinel axis of the pupa.. The spiracles of segment 2 are 
depressed narrow slits, the other spiracles are light, nearly white, ovals 
facing somewhat forwards. l'he crem~ster is dorsally triangular, and 
embraces somewliat the l a ~ t  segment, its attachment-snrfnce being 
considerably longer in the sense of the length of the pupa than its 
breadth. Colour of pnpa light green, with the tops of all the carinations 
yellow, with a black speck on the abdominal peak; the surface of the 
pnpa is smooth and somewhat shiny. Length 12.5 mm., breadth a t  the 
shonlders 5 mm., breadth a t  the front of the head jnst over 3 mm., 
height a t  tbe abdominal peak 6 mm., height a t  the apex of the tbomx 
5 mm. 

 HABIT^. The eggs are laid on the young shoots and leaves, generally 
J. n. 30 
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on n low shrub near a nulls with water in i t  and open to the sunlight. 
The larvm live generally ou the underside of the leaves, eating all but 
the ribs or veins to wllich one 6uds them hanging. They emit much 
web and fall by a silk thread when disturbed, but only when touched 
or otherwise violel~tly molested ; the larva rests with its true legs off 
the surface, and its head curved down and often turned to one side. 
The pupa is formed always on the underside of a leaf, and rests quite 
parallel to the surface of the leaf. The larva reminds one forcibly of 
a pierine larvm of the Cntqsilia, Ixias or Terawlus tgpe. Tlte butterfly, 
which is rare in the Ksnara district, appears to be found only in the 
neighbornhood of its food-plant. 

Subfamily NEMEORIISE. 

73. AnlsknA FRATERNA, Moore. 
Rn~belia mbr~stn, Roxb. (Myrsinew ). 
Avrlisin J ~ l i n i i l i ~ ,  TTnhl (My~si i le~) .  

Family LPCiENIDE. 

74. NEOPITHECOPS ZALMORA, Butler. 
Q2ycosntis pentnphylla, Corren (Rtctnce~). 

75. SPALGIS EPIUS, Westwood. 
The larva is wholly carnivorous, fedin: on O o c c i t k ,  nrld not 

vegetable food at all. 

76. ' M~clsnA MALAYA, Horsfield. 
This species has never been bred. 

77. PLEBEIUS* TROCHILUS, Freyer. 
Zornia diphylla, Pers. (Leguminos~) . 
Heliotp.opiz~m strigonurn, Willd. (Bwagine~).  
LARVA. Of the ordinary lycmnid shape, but rather narrowed a t  

both e ~ ~ d s ,  broadest a little before the middle, somewhat narrow. 
Head small, hidden under segment 2 in repose, having a rntller long 
neck ; nearly black with a whitish labrum ; shiny, glabrous, and round. 
Segment 2 swollen ou t,lle front margin, somewhat depressed in the 

Dr. A. (3. Butler in  Ann. nnd Afng. of, Nat. Hiet., eeventh series, vol. v, p. 61, 
n. 23  (IWO), records Pleheius troehillur, Freyer, from Nyasaland, noting that 

According to de h'icdrille this is n Chilndes." In thie I followed Dr. F. Moore, 
who placed the  Lyc;rrrn ptctii of Kollar, which is a synonym of Lycana trochclus, 
Freyer, in the genns Chilndes. I do not know whnt the type of Plebeius in. 
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centre of the dorsnm, in shape a perfect semicircle. Anal end rounded, 
the posterior segments sloping and flattened dorsally ; the usual gland, 
and protrnsible organs on segment 12, present. Spiracles very minute, 
round, edged with dark colour, above the margil~al red band. The 
surface of the body covered moderately densely with small, cylindrical, 
white tubercles, from the top of each of which springs a rather short, 
brownish hair. The colour of tlle body is green, with a dorsal red baud 
edged with white, and rr, marginal (subspiracular) similar band edged 
broadly below with white; two parallel diagonal white lines on each 
segment, laterally, between the dorsal aud marginal red bands ; on the 
dorsal red band near the front margin of each segment 3 to 10 is a small, 
p n  spot, which, on segments 3 to 5 a t  least, is a distinct depression, 
circular in shape. Length 7 mm., breadth nearly 2.5 mm. 

PUPA. The pupa is distinctly lymnid ill sl~ape, but is rather long 
and narrow, is sligl~tly constricted dorsally behind the thorax, though 
not laterally ; the thorax is somewhat humped ; the front of the pnpa 
is blunt, squarish ; the hinder end narrow and rounded ; thickwt about 
segment 8 and highest about segment 7. The spiracles of segment 2 
are indicated by an oval, white mark. The other spiracles are small, 
nearly round, white. The surface of the body is rather shiny, aovered 
with small, cylindrical, white tubercles which are each surmounted by a 
rather long, somewhat curved, hair, these hairs are longest on the front 
portion of the pnpa, and are nearly colonrless. The colour of the pupa 
is green, very watery-coloured on the wings and anterior parts. Leugth 
6 mm., breadth 2'75 mm. 

HABITS. The egg is laid in the axil of a leaf, on the flower, or on a 
pod, and the larva, on emerging, gets inside the flower or pod as the case 
may be and feeds therein, changing the flowers, pods, &c., as necessary. 
It changes to a pnpa on a leaf or in some sooh plaoe, and the pnpa has 
o lax tail-attachment and a body-band. 

78. CHILADES LAxua, Cramer. 
Citrus msdicu, Linn. (Rutaceat) . 
Now recorded for the first time from Anshi and Qairsoppa in the 

Kanora District. 

79. CYANIBIS PUBPA, Horsfield. 
Cylista ecariosa, Bit. (Legztminosa3). 
Xylia dolalmformis, Benth. ( Leguminosat). 

80. CYANIRIS LIMBATUB, Moore. 
Has not been bred. 
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81. ZIZERA LYSIION, Hiibner. 
Zornia diphyllu, Pers. (Legurninom) 

82. ZIEERA GAIKA, Trimen. 
Nelaotria cumpeetris, Br. (A  canthucem). 

83. ZIZERA o.rru, Fabricius. 
Zornia diphylla, Pers. ( Legu~~~inoem). 
LARVA. The larva is of the ordinary limaciform tihape like those of 

the genera Cyaniris, Jtlrnides and Polyorn~~laftts. Segment Y is semi- 
circular with a dorsal triangular depressiou as usual ; the anal end is 
dorsally flattiah, with the dorsal line iljclined to the axis of the length 
of the lai-va a t  an angle of about SO', a t ~ d  semicimultti~ly rounded in 
outline, with the two cylindrical, protrutlible orgaus and a slit-sljaped 
gland ; the body iu broadeat from segment 5 to segment 7, and Iiigheul 
a t  segment 5 ; segment 3 overhangs segment 2 as usual. The head is 
round, shiny, smooth, yellow, the jaws dark brown, the labrum white. 
Before the last moult the head is entirely dark shiny red-brown 
coloured and hidden under segment 2. The surface of the body is 
dull, covered with minute white tubercles each surmounted by a 
minute, sharp, white spine or hair;  there is a snbdorsal row of three 
or four curved, shiny, dark brown, rather large (for the size of the 
larva) hairs on segmeuts 3 to 10, only two hairs on each side on 
segments 7 to 10; the margin of the body ia rather densely hairy, 
especially on segments 2 aud 14. Spiracles shiny, minute, round 
(or rather humispllerical), yellow. Colour grass green, with a sub- 
spiracular yellow band from segments 5 to 12 ; an illdistinct dark dorsal 
line. Length 9 mm., breadth 3 mm. 

PUPA. The pnpa is of the ordinmy shape of those of the genera 
Cyarli~is, Jarnides and Polyo~~anzatus, broadest a t  tlle middle, highest a t  
the thorax, constricted in the dorsal line behind the tl~omx, rounded 
narrowly bellind, narrowly square iu frout, the vertex of the head is 
in n plane perpendicular to t l ~ e  longitudinal axis of the pupa aud rather 
large ; segment 2 is straight on the front margin, with u sligllt trinngular 
shallo\il and wide indelltation in tho dorsal line, and a hind margin 
curved concavely townrds the front of the pupa : its dorsal line ie in 
n plane nt an angle of nearly 45' to the length of the axis, and the 
scgment is very slightly convex tranversely to the length of the pnpa ; 
the tl~orax is I~umped, and the line joining the front and hind margin8 
is iu a plane a t  nn uoglc of libout '30' to the lo~lgitudinal axis; the 
dorsal linu of hcgments 4 to 14 hi convex; the ventral lino of tbo 
pupa iti titraight ; the wingb are slightly expanded late~ally in parallel 
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lines. The surface of the body is smooth, slightly slliny, and covered 
with erect, stiff, minute, light hairs, especially along the front margin 
of segment 2 and about the anal end; them hairs are simple and 
pointed. The spiracles of segment 2 are indicated by smooth, oval, 
yellow surfaces, the other spiracles are minute, ~ h i n y ,  convex, white 
surfaces. The colour of the pupa is light green with a black, dorsal 
stripe to segment 2 ; a dark, dorsal, thoracic line, a black smudge nlong 
the border of the wing a t  segments 4 and 5, two supra-spirncular spots 
on segments 7 to 12, and a dorsnl, dark peeu  linr, oti the abdominal 
segmeuts ; the wings and shoulders are rrlightly blotched with b~-ownisli. 
Length 7 mm., breadth 3 mm. 

HABITS. The eggs are laid anywliere on tllu pli~nt, on the le:rveu, 
sblks or flowers; the larva eats the flowers, pods, &c., and is di5cult 
to find. The pupa, attached by the tail nod by R, body-band, is formed 
anywhere convenient, on the uppelwide or uuderside of any leaf, either 
dead or alive. 

84. LYCENEBTBES EMOLUS, Godart. 
Wagatea gpicatu, Dalz. (Leguminoste). 
Saracn itzdica, Linn. (Legumi~toste) . 
Tminal iu  p~u.niculatu, Roth ( Combrelacem). 
Combrettrnr extensum, Roxb. (Combretace~). 

85. LYCENESTHE~ LYCACNINA, Felder. 
Buchanania latifoliu, Roxb. ( Anucardinc~~). 
lvagatea qieata, Dalz. (Legrrminosm). 

LARVA. The larva is of the usual onisciform ellape, L rather broad 
and stout ; t l ~ e  segments, beirlg somewha: swollen dorsally, are very dis- 
tinctly mnrked, so that the lnteral view of the dolwal line shows consider- 
able constriclions between the segments; the larva is broadest and highest 
a t  segment 7, segment 2 has the nsnal dorsal lnrge depression and is 
semicircular, hiding the liead as usual ; the anal segment is thickened 
round the margin, and slopes dorsally a t  about an angle of 45" to the 
longitudiual axis, and is semicircular in  the hinder ontli~ie ; the glrmd, 
which is transve~,se and mouth-shaped, and the nsnal circu1a1--monthed, 
white, protrnsible organs on segment 12, are present. Head small, 
shiny, smootl~, yellowish ; the eyes black. Spiracles of the ordinary size, 
round, white. Surface of the body dull, covered with small, simple, 
reddish hairs, which are not very densely disposed, and are for the 
most part nearly adpressed to the snrfacc. Tho colour is dark green, 
with a deep rose-coloured, rather fine, but very distinct, dorwal line, and 
a large, triangular, greenish-yellow, bubdorsal patch toucliiug the dorsal 
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lino in ono basal angle (the base of the triangle being the hinder 
margn of the segment) on e ~ c h  segment 3 to 10, each triangle being 
bounded nnrrowly with deep rose colonr exteriorly (towards the 
spi~.acles) ; there is a marginal (underneath the spiracles on the mnrgin 
of the lrrrva) yellow bnnd, interrupted a t  the margins of the segments 
by a deep rose-coloured mark, along segments 4 to 10. The dorsal line 
extends from segment 3 to the ~nfbl end. There is a small round 
depressiorl on t11e dorsum of segments 3, 4 and 5, also one on the front 
margin of segment 2, and a I A ~ ~ P R ~  longitndinnl depression pnrnllel to 
the margins OE the segmo~lts on segments 3 to 6. There is a fringe of 
porrect hairs round the mnrgin of segment 2. Length 11 mm., breadth 
5 mnl. 

PUPA. Tho pupa is ncarly cxactly like that of Lyc~taesthes cmollu, 
Godart, except that i t  is sligl~tly more robust, i.e., stouter and Inore 
compnct. The diamond-shaped dorsal mark rtt the hinder margin of 
the thorax is also present, it is this mnrkiug indeed that makes the pupa 
so similar to that of L. etnolua. The pupa is blunt in front, the vertex 
of the head is flat, and in R plane a t  right-angles to the longitudinal 
axis of the pupa ; the head is not visible from above ; segment 2 is 
more or less semicircular in outline as to the front margin, tllough 
somewl~at squarish to fit the flat head-surface ; no dorsal constrictions, 
except that segment 4 is slightly lower than t l ~ e  apex of the thorax ; 
no lateral constriction; the tl~oracic dorsal slope is gradual and in the sRme 
line with that of segment 2, which is at  an angle oE less than 45O with 
the longitudinal axis of the pnpa ; the apex of the thorax, which ie just 
near its hinder mnrgin, is t,he highest point of the pnpa, and the broadest 
pnrt is a t  segment 7, tl~ough the breadth varies little from the shoulders 
to that ~egment  ; the anal end of the pupa is somewhst broadly rounded. 
The spiracles of segment 2 are indicated by narrow white slits; the 
other spiracles are raised, oval and white. The sn~face of the body is 
covered with very minute, white tubercles which are not very densely die- 
posed. The wlonr is green with a dorsal thoracic yellow line, the 
thoracic dorsal diamond being yellow margined with brown ; there i a 
lateral inten-npted yellowish line ; the ventrum and underside are 
whitish ; the margins of segments 112 and 213 and the wings show whitkh- 
yellow ; and the whole pnpa is more or less spotted-looking, Length 
10 mm., breadth a t  centre 4.5 mm., height at  thoracic apex 4 mm. 

HABITS. The egg is laid on a flower or in an axil of a flower stalk, 

and the a t  first bores into a flowel. bud, but afterwards livea 
curled round the flowers generally on which it feeds, being very 

difficult to see owing to its patcby colo~atiou. It pupates amonget the 
flowem, or ou a flower ~ t e m ,  or on a leaf, kc., fixing itself by a body, 
band and by the tail. 
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86. TALICADA NYSEUS, Gtnkrin. 
Byophylluna culycinum, Salisb. (Crassttlacera). 

87. Eveass ARGIADES, Pfb111W. 
Cylkta scariosa, Bit. (Leguminos~). 

88. NACADUBA MACROPHTHALMA, Felder. 
Has never been bred. 

89. N A ~ A D U B A  HERMUS, Felder. 
Has never been bred. 

90. NACADUBA NOREIA, Felder. 
Acacia Intsia, Willd. (Legtrnzi~zosm ). 
Acucia Intsia, var. msia, W. and A. (Leg11 rrlinnsw ). 
Acucia pcnnata, Willd. (Lcgiimi~zosm). 

91. NACADUPA ArRrrA, Horsfield. 
Wugatea spicaln, Dalz. (Legumirzosre), N. pltcntbeorrzicl~ns. 
Embelia robusta, Roxb. (Kyrsiraeze), N. atrata. 
Ardisia httmilis, Vahl (Kyrs ine~) ,  N. atratu. 
Ui~der  this name I have iuclndod N. pltrn~beonticnt~n, Wooci-Mason 

and de Nidville, a species 01-iginaliy described from the Andamnns, as 
i t  is doubtfully distiuct from N. atrata, Howfield, although in t . 1 1 ~  sec:old 
Icanara paper separate descriptions are qiven of tho l n r v ~  nntl pllpa of 
both. Mr. Bell thinks that the two butterflies mny be distinct,. 

92. NACADUBA DANA, de NicBville. 
Tilie species hes never been bred. 

93. JAMIDES BOCEUS, Cramer. 
Butea frondosa, Roxb. (Legunainos~) . 
Pongan~ia glabra, Vent. (Leguminosas). 
Xylia dolabriformis, Benth. (Legtiminostt?). 

94. L A ~ ~ P I D E S  ELPIS, Godart. 
Kxntpferia l~alzdtrratn, R,oxb. (Scitai~rirle~). 
Hedycl~i~rm eoronnriunz, Kmnig (Sciturninett?). 
Amotraron mie?astephanicm, Baker (Scitanaineae). 
Eletfnrin Cardair~omum, Bfatou (Scitnmi~ze~),  the cultivated car- 

damom. 

03. LAMPIDES CELENO, Cramer. 
A2n.n~ precatwitur, Linn. (Legtrminom). 
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Pongamia glabra, Vent. (Legnminos~). 
Saraca bdica, Linn. ( Legunlinosrcs). 

96. CATOCHRY~OPS STRABo, Fabricius. 
Scl~leicltera trijugfr, Willd. (5apindace~).  
Otigei*tia dalbergioides, Benth. (Legutni~ros~) . 
Cylialtr scariosn, Bit. (Lrgtcminosm). 

97. E c c a ~ r s o r s  CNEJUS, Fabricius. 
Otigeiniu d(~lbergioides, Benth. (Leguminosrcs). 
Oylista scariosa, Bit. ! Lrgrcmitiosas). 
In "The 15ntomologist," ~ o l .  xxxiii, p. 1 (1000), Dr. A. G. Butler 

describes the genus Ercchrysops, which diffem from the genus Catoch,y- 
s r p ,  noisduval (~vliich I I W  11aix.y eyes), by 11aring tho eyes of the 
irnngo '' Quite  smooth instead of hairy." 

96. EUCHRYSOPS PANDAVA, Horsfield. 
Il'agntea spicata, Dalz. (Legumiicos~). 
'Yylia dolabriformia, Benth. ( L e g r ~ w i r ~ o ~ ~ ) .  

99. T A R U C ~ S  THEOPIiRASTUS, Fabricins, 
Zizyphtis J~rjuba, Larnk. ( Rhamnem) . 
100. TARUCUS TELICANUS, Lang. 
Oicgeili in dnlbergioitdee, Benth. ( Legtoninos~). 
This iu an  older name for Tartrcusplit,ius, Fabriciou, of the Kanara 

lisb. I n  the first Ka11al.a list, p. 353, it is noted that  the larva in Bom- 
b a j  feeds on Sesbania aczcleata, Pers. (Legurninom). 

10 1. CAS,~ALIUS ROSIMON, Fabricins. 
Ziqpli~rs Jujuba, Lamk. (Rhamnee). 

10.2. c ~ s r ~ r . 1 ~ ~  ANANDA, de  Nichville. 
Zizyplltcs Jzljuba, Lamk. (Rhamnea). 
Ziz~phus  Xylopyrus, Willd. (Rhanlnm). 
Zizyphlcs rugosa, Lamk. (Rhamnetz ). 
'I'erminaliu pnt~iczdata, Roth (Combretacea?). 
Loraiatlitrs ioiagijlonu, L)esrouss. (Loranthace~).  

103. C ~ s - r ~ ~ r u s  ETAION, Doubleday and H e ~ i t s o n .  
Ziz!yphrrn Jujuba, Lnmk. (Rlramttea). 
Xi,-yphrcs Xylopyrus, \Villd. (Rhnntneie). 
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la. C r s r ~ ~ r u s  DECIDIA, Hewitson. 
Zdzyphua rugosu, Lamk. ( R h a m w ) .  

105. POLYOMMATUS E(ETICUR, Linnmns. 
Buten frondosn, Roxb. ( Legzcmiraoedu). 
Cujanzrs i.ndictu, Sprelig. (Leguminosm). 

106. AMRLYPODIA ANITA, Hewitson. 
Olaz scandens, Roxb. (Olaci~tem). 

107. IRAOTA TIMOLEON, Stoll. 
Ficrrs bengnleneis, Linn. ( Urticace~3). 
Ficrcs iadicn, Linn. ( Urticnce~). 
Fieice glontemtci, Roxb. ( Urticacem) . 
108. SURRNDRA QUERCETORUM, Moore. 
Acacia I,r tsia, Willd. ( Legttminos~) . 
Acacia prantrtn, Willd. (Legtsi~zinosre). 

109. T ~ A D U K A  YUI.TICAUDATA,  MOO^. 
Trezoia sud;fira, Linn. (Ezrpl~orbiaee~). . 
EGG. Tlle egg is simil~rr in shape to thnt of the species of the 

genus Arrhopula, i.e., i t  is dome-shaped, but is broadest above the bwe ; 
i t  looks, however, t,o be turban-sl~aped, i.a., flat on the top. The reason 
oE this is that there are two I~OWS of long delicate feathery-looking 
spikes, finely bifurcated a t  the top, placed a t  right-angles to the polar 
axis of the egg aud sligl~tly converging, oue row to the other, a t  the 
points. Thero are two-and-a-llalf cells from the baae to uear the 
snmmit of the egy, anll these spikes are sitnsted where the walls of 
the middle row of cells iutersect with tile walls of the top perfect cells 
and the bottom demi-cells. The cells are large, nearly regularly 
quadrilateral, with fine ratller high walls, and are flat-bottomed. On 
the summit the egg is pnnctuated, snd has a ra t l~er  large, central, 
circular depression (lnicropyle?. The colonr ie finely granulated green, 
the malls of the cells and tho spikes being white. The cells round the 
"eqnator*" of t l ~ e  egg are tell in nnmber. The broadth of the egg is 
0.6 mm., and tlle height 0.4 mm. 

LARVA. The lnrva in shape and habits agrees in all respects 
absolutely with that of the species of the genus Arrhopolu. The head 
is hidden beneath the second segment, is shiny, rather large, and black. 
Segment 2 ie semi-circnlar, very slightly illdented in the middle of the 
front margin ; the middle dorsal depression is semi-elliptical (ronnd end 

J. 11. 32 
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anterior), velvety blnck, with a dorsal green line. Segment 3 is suddenlj 
somewhat higher a l ~ d  broader than segment 2. Segmenta 4 to 11 nearly 
of the same breadth and length ; segments 12 to 14 decrease in breadth, 
the anal segment being rather flat, thickened ronnd the outer margin, and 
broadly rounded a t  the end, with a dorsal square velvely black patch 
bisected by a dorsal green line. The whole larva is depressed, being of 
one height from segment 4 to segment 10, both inclusive. The spiracles 
arc plaitlly visible, rather long ovals in shape, and jellow in colour. 
The surface of the body is coverod with minute, short, star-like hairs, 
light-coloured and sparse; on the black patclles they are black and 
denser than anywhere else ; the surface is ~ l s o  laterally corrugated on 
each segment, wit11 a few latero-ventral deep punctnations ; the whole 
margin of the larva bears long simple hairs placed somewhat far apart. 
The gland on segment 11 is Inrge and conspicnous, surrounded by an oval, 
deep black pntclr, wl~ich patch 1 1 n ~  a tlrin green line all ronnd just within 
its mnrgin ; tile longer axis of t l ~ e  oval is traasverse to the body length. 
The o r g ~ n s  on segment 12 are circular-mouthed, protruded as white 
cylinde~a. Tho colour of the larvn is light green, miti1 a dorsal dark 
green line flanked on either side by s white lirie ; a latero-dorsal wllite 
line ; a lateral white line : all six white lines commence on segment 3, 
and erld just in front of tile gland on segment 11. The segments are 
distinct. The space on the dorsum between the lateral whitelineand 
the white line flat~king the dorm1 green line is obscure rose-colou~.ed. The 
larva changes to a brown-pink before turnirig into a pupa. The total 
length of tile full-grown larva is 19 mm., the breadth is 7.5 mm. 

PUPA. The pupa resembles that of the species oE the genus 
Awhopala. The head is hidden, bowed. Segment 2 ie large, very 
convex, with a semi-circular front nlal-gin, ascending in the dol.sa1 line 
a t  the same angle as tlie front of the thorax. Thon~x very evenly 
curved to the apex, then evenly descending to segment 5 from the 
rounded apex. The pupa is slightly constricted dorsally behiud the 
thonx, not nt all laterally; dorsal outline straight from segments 5 to 8, 
then descending gradually to the front margin of seglr~eut 10, after 
which the surface is perpel~dicular to the longitudinal axis of the pupa., 
In  Intern1 outline tile pupa increases from tihe head to the slightly 
angu1r.r shoulders, then still more, thong11 sligl~tly, to segments 7 
and 8, after wl~icli i t  decreases gradually to the end; the end ia 
rounded, thougli not broadened out like a hoof, and is applied round the 
margin closely to the sullace of suspension. The sl~oulder has a small 
tubercular swelling. The spiracular expansion of segment 2 is b d l , ,  
long, faring for~vards. Spiracles wit11 swollen lips, oval, conspicnons, 
light brown in coloni.. Gland scar and mnrks of orgrrns of segment 18 
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conspiououe. Body snllace very finely covered with minute tuber- 
cular granules which sometimes coalesce into lines. Colonr very dark 
rosy-brown, lighter on the abdomen and dorsum ; a dorsal light brown 
line on segments 2 to 4 ;  a row of two or three light brown spota 
parallel to the margins of the segments on each side of the dorsal line 
on segments 6 to 10. Underparts of pupa light rosy-brownisll-yellow. 
The pupa is fastened by the-tail and a median band. Total length 
I4 mm., breadth a t  segment 7 is 6.5 mm., lleight a t  the apex of the 
thorax 5.3 mm., breath a t  the shoulders 5 mm. 

HABIT#. The eggs are laid singly or in tows and threes on leaves, 
leaf stalks, stems and twigs, even on the trunk of the tree, generally in 
cracks, crevices, or axils. One female lays many on the same tree. The 
butterfly is fond of the sun, and sits for long periods on one leaf basking 
with closed wings, sometimes on a twig, stem, or trnnk of a tree ; wit11 
care it mu be caught in the fingers, but once on the wing its flight is ex- 
tremely rapid though not sustained. The larva from the h t  moult makes 
a honse or shelter for itself by turning over a bit OF the edge of a leaf, 
fixing i t  and lining i t  with silk, and eating holes all round through both 
the layers of the leal except on the outer side; it makes new nests as 
required, feeding always on the tender leaf on which is its honse. I t  
wandera off to Rome crevice in the bark, hole i n  the tree, or even down 
to the ground, to pupate, getting under a dead leaf, or clod of earth, or 
into a hole in the ground, in the latter case. A dozen pnpm are some- 
times found together. The butterfly is ditTicult to kill by squeezing. 
Some of the lnrvm are attended by ants of the genus Oremastogaster, 
some are not : a t  any rate the ants do not appear to care mucl~ for them, 
as they will leave them on the slightest alarm. The pnpm are sometimes 
attended by these aame ants. The reason the butterfly is so rare is 
most probably because the tree on which the larva feeds is, as a general 
rule, about 150 feet in height, with a clear stem of some 60 feet, and 
the buttedies keep to the top. The reason of the success in obtaining 
so many larvm and pnpm waa that extensive cuttings of this tree had 
taken place, and there were large arens covered with young stool-shoots. 
Generally, a t  other times, and in other places the butterflies-or what 
was presumed to be this butterfly-have been noticed flying round and 
basking on the leaves of the tops of high trees of Trelaia nuda$ma, Linn. 
The known range of this butterfly is cnrioua, as i t  k recorded only 
from Tenasserim in Burma and from the Nilgiri Hills and North Kanara 
in South-Western India. The female has hitherto only been recognised : 
&. Bell haa sexed when freshly caught and newly emerged all the 
specimens (a large number) in his collection. The male can hardly be 
mid to differ superficially from the female, it is neudy aomewhat 
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amallel-, and the bright smalt-blue of both wings on the upperside is 
slightly lighter and more silvery in shade. 

110. ARRH~PALA CENTAURUS, Fabricins. 
Hopea Wightiana, Wall. (Dipterocarpetz). 
Xylia do2abriforntis, Benth. t Legurninwe). 
Terminalia tomentoen, Bedd. (Con~b.retaceiz). 
l'erminalia paiiiculata, Roth (Con~bretace~). 
Layerstlmntia lanceolata, Wall.* (Lytlrracee). 

111. ARRHOPALA AMANTES, Hewitson. 
Hopea Wightiana, Wall. (Dipterocarpetz). 
Xylia dolab~-ifoT~t~iu, Benth. (Leguminoem). 
Terminatia paniculata, Roth ( Combretace~) . 
Lagertvcemia lartceolatcr, Wall. (Lythracetz). 

112. ARBHOPALA ABSEUS, Hewitson. 
Has not been bred in Kanma. 

113. ABRHOYALA CANAUAICA,  Moore. 
Hopea Wiqhtiawn, Wall. ( Dipterocarpee). 

114. ARRHOPALA BAZALUS, Hewitaon. 
Hopea Wightiana, Wall. (Dipterocarptm). 
lbmirlalia pa~aicrrlnta, Roth (Combretacee). 

115. C U ~ E T I S  rarrrrls, Drury. 
Abrus precatoriue, Linn. (Leguminclstz). 
Pongamia ghbra, Vent. (Legzcminostz). 
Der& Heyneana, Ben t,h. ( Leguminostz) . 
Wagatea sp'cota, Dalz. (Legumisostz). 
Xylia do2abPiformis, Benth. (Legu~tr inom). 
Mr. Bell notes that the lama of this species feeds on other species 

of Legumiwoetz than those named above. 

116. CURETIV BULIS, Doubleday and Hewitson. 
Ouyeiilicr dalbezgioides, Benth. (Leguniinose). 

117. Z E S ~ U S  CIIRY~~OYALLUS, Hiibner. 
Xylia dolabrifomis, Benth. (Legzcminosrtl). 

This plaut in the second Kanurs paper, p. 383, nppul.s uuder the name of 
L u g a r b t r ~ ~ i r i a  i~ticrocarpu, Wight, which is given by Sir J. D. Hooker oe a synonym 
of L. lur~ccolotu. 
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T m i n u l i a  tomer~tosa, Bedd. ( Combretacee). 
Ternaittalia paniculata, Roth (Com6retacea3). 
Psidiuna Guyava, Linn. (Myrtacem). 
Clerodendron infortunatum, Gaertn.  verbe era ace^). 
Argyreia speciosa, Sweet (Cotrvo2vrilacem). 
Lorallthus lotrgifiruri, Desrouss. ( Loranthacece!. 
Mr. Bell notes that  the larva of this butterfly is fonnd on mally 

other plants than those given above frequented by the ferocious red, or 
yellow, tree ant, fEcophyllo sr~laragdinu, Fabricius. The larva are so 
pe~*sisteutly carnivorons that  each olle has to be bred by itself. 

118. CAMENA ARGENTEA, Aurivillins. 
Oamena (1865) ie perl~aps too near to Cantmr~a ( 1850), the lattu:. 

name having priority, in which case the former nRme must give wt~y tto 
Pratapa. T l ~ i s  buttelfly appears in the second Kanam paper, p. 884, as 
Oaqnena cippus, Fabricins, but Dr. Chr. Aurivillins in Ent. Tids., vol. xviii, 
p. 146, n. 48 (1897), has show11 that the t t ~ e  " Heupmia" cimus of Pabri- 
cins is the  same as  " Heuperia " (Tajuria) longinus, Fabricins, and t l ~ n t  
the  latter name must sink as a synonym to the former, which is tbe older. 
Dr. Anrivillius hae renamed the Cairrena cippus of auth01.s~ but not of 
E'abricins, Yratapa avgentea. I t  hns never been bred. 

119. CAMENA DEVA, Moore. 
Loranthus scurrula, Linn. 1 Loratathacece). 
Loranthue tomentosus, Heyne (Loranthace~). 

120. CBEON CLEOBIS, Godart. 
Lwan'thus scurrula, Linn. (Loranthacem). 
Lorunthlts elasticus, Dearouss. ( Loranti~acete) . 
181. APHNEU~ VULCAKUB, Fabricins. 
Zizyphus Jujubo, Lamk. (Khanane~). 
Zixyphus rugosa, Lamk. (Rhamna).  

122. 'APHNEU~ L O H ~ A ,  Hornfield. 
Zizyphue rugosa, Lamk. ( R hamnere) . 
Wagatea apicata, Dalz, (Leguminosiw). 
Xylia dolabn'fwmis, Benth. f leguminos~).  
Terittinalia panictrlata, Rotb (Combretacere). 
Peidium Quyara, Linn. (Myrtacece). 
Lagerstramia lanceolata, Wall. (Lythracezz). 
ilrgyreia sericea, Dalz. and Gibs. ( Convolvulacm). 
Dioscoreu pe~rtapl~ylla, Linn. (Diwcoreace~).  
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Under A. lohita the A. concanua of Moore, which is recorded (p. 386) 
doubtfully as e species distinct from A .  lohita in the second Kanaxa 
paper, is included. 

123. APHNBUB ABNOBMLS, Moore. 
A single specirnen has been obtained in the Kanaxa district a t  

Jaggalbelt, above the gh8t.a. I t  has never been bred. 

124. APHNEUS ICTIS, Hewitson. 
Tllere is a single da le  of this species in Mr. Bell's collection which 

I have examined. It has never been bred. This species and the last 
are new to the Kanara list. 

135. TAJURIA IBDRA, Moore. 
Loranthus elasticus, Desrouss. (Lorant&=). 

126. TAJURIA CIPPUS, Fablicins. 
Loranthua Wallichianus, Schultz. (Lornntluacea?). 
Loranfhus acuwula, Linn. (Loranthorsre). 
Lwantlrus longiporus, Desrou~s. (Lorarhthacertz). 
L m t l r u s  elasticus, Desrouss. (Loranthace~). 
This species appears in the second Kanara paper at3 Llhjuria lo~rgir~tis ,  

Yabricius. With regard to the change of name see No. 118 ante. 

137. TAJUK~A JEHANA, Moore. 
Mr. Bell has a male of thie species taken a t  Karwar in the North 

K a m a  district. It is new to the list of Kauarese buttedies, .and hsa 
never been bred. 

1'28. OPB MELASTIGMA, de Ni&ville. 
Loranthus scurrula, Linn. (Lorantkcem). 
Lorantliue tomentosue, Heyne (Lorantlracete). 

129. CHLIARIA OTHONA, Hewitson. 
Rhynchostylis retusa, Blume (Ch-chidede). 
Saccolabircm pupillosum, Lindl. (Orchidem). 

130. ZELTUB ETOLUS, Fabricins. 
This species has never been bred. 

131. CHERITRA JAIFRA, Butler. 
Bar- indica, Linn. (Leguminosa). 



Xylia  dolabrifmnis, Benth. (Legumimsa). 
~~anmomum zy&r~ic.iim, Brey n (Laiwinm). 

132. RATEINDA AMOR, Fabricins. 
Hnpea IV'iL~htialra, Wnll. (Dipferocn~peit? \. 
Sch1eichei.n tr.ijugn, Willd. (S~rpi~idncew). 
Ercgenicc zeyla~ticcr , W i g h t  ( N!/rtczcem). 
Careya arborea, Roxb. (Afyrtacem). 
Ixora roccirlea, Linn ( R d i a c e e ) .  
Loranthw longiflorus, Desronfis. (Lor~nratlrtrceru). 
Croton UP. (Ecrpharbiacew). 

133. HORAQA ONYX, Moore. 
This  species llas never been bred. 

134. CATAPQCILIA ELEGANS, DI'UCC. 
Terr~,iilnlia ton~errtnsn, Bedd. (Combrelncert.). 
Tern~i i~a l ia  paniclclafn, Roth (Conab~etnces). 
T,ntqerstr~nzin Enirceolata, Wall .  (T,!ytiirtrc~rt.). 
Mr. H. 11. Druce in Proc. Zool. So(!. Lontl., 1895, p. 612, suggests 

t h n t  if t h e  S o r n n t ~ * a ~ ~ ,  lndian and Ceylonese species of Cntnpr~rilnur allied 
to  0. elrgoias s l~ould  prove t o  be distinct f rom the  typic%\ Bornenn form 
i t  nlny be called 6. ~riajor. 

1:35. Loxcn~ ATrJrxos, Cramer. 
Dimcnrert pentaphylla, Linn. (Diosco~eacr,~). 
8nzilaz a~ncropl~ylln, Roxl~. ( L i l i a c r ~ ) .  
T h e  pupa of t h i s  fipecies is  snspended by  t h e  tqil on l~ . ,  ~vi l l l  no 

medinn band. I n  the  eecond K n n a m  paper, p. 390, t h e  la t t e r  is  inntl- 
re r ten t ly  given a s  Leinx present. 

As t h e  eight  gene:%, Catnenn, C~eon,  A p h , ~ ~ l i s ,  ~'ajrrrin, Opa, Cheritr,r, 
Rirthinda ~ n d  L o r u ~ a  hnve t l ~ e  pupa  stlapended by  t h e  cl.emnster o ~ t l y  
with 110 medinr~ girth, they woultl seem to form one very nntural gronp, 
tliifi cllaracter being nn extremely nl~el.rant one i n  tile Lyc~ri i&.  T h e  
larvm rind pupae i n  these genera n1.e ~ l u o  r e r y  similnr. I n  the genl:R 
Spnlgis nlso tile pupn is  nttached b y  t h e  cremaster only with no nledinn 
band. 

. 136. DRUDQRIX EPIJARBAS, lloore. 
Cmi~srns Ritcltiei, Hook. f. (Connnlnrrm). 

137. ZINAPSA TODARA, hloore. 
Amcia Intsia, Willd. (Legcrnainna~). * l, 
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1 Acacia Tnttia, var. cesia, W. and A. (Legumiizm~). 
Acacia yetrnato, Willd. ( Leju~t t inos~) .  

138. RAPALA GCEIIBTACEA, Moore. 
Acacia Iiatsin, var. cmia, IT. and A. (Leyzrtiiinwte). 
Accicilr peta~ralu, Willd. (Legzti~liirosc~). 
Q ~ ~ i s ~ u ( l l i s  iildica, Linn. ( Combretace~) . 

139. RAPALA L A N K A N A ,  Moore. 
lJ7ugnfeu upicaln, Dalz. (I;egrcmic~os,ce). 
~ c n c i n  Intcria, Tar. cwaitr, W.  and A. (Leg?rrttiriosrr?). 
Acacia pennata, Willd. (Legrcn~inoss). 
LARVA. The lnrrn is silnilar in sllape to the larvm of other specieu 

of Rnl~alrc. Hend ~ l ~ i n y ,  smooth, yery light yellow, with the jnms and 
tile I ~ n ~ n l  joint of the nntennoe white. The " teeth " or pOCeRRes on the 
seglnenta nl e ~son~~d-topped, witall a slighb constriction before the end of 
cnc*h tooill, giving tho teeth the appearance of being ball-topped; tho 
nnnl t r r t l ~  and subdorsnl teeth of segmeut 2 are smaller thrtn the rest, 
I~eillg Little mo:.e than ~ I I O ~ R .  There is R subdorsal tooth to each 
~ e g m e n t  except segment 13, a subspiracular tooth to eacli segment 
except ~egments  13 a18d 14 ; the subdorsel teeth of segments 11 and 12 
n1.e much fur t l~er  apart than on auy other segnlpnt ; the teeth of aegme~it 
2 are on the front margin, those of segment 1 4  on the hinder ~nrrgin ,  all 
the lest in the middle of their respective segments. The surface of the  
i,ody is smooth, oily-looking, eaoh tooth having about eight golden- 

. rolonred hnirs proceeding from the extremity, which are about t l ~ e  same 
l e ~ l ~ t l ~  ns the tooth itself. The spiracles nre oval and blnck ; the gland 
or1 ~ e g n ~ e ~ ~ t  11, nnd tlie cylindricnl protrnsible organs of segrnel~t 12, are 
l )~ . e~en t .  The colour of the larva i s  a light oily yellow-greenish, wit11 
dingnnnl white bnnd nlong the bnse OE each subdorsal toohh, and below 
it, from the front, 111nrgin near the sobdorsal line down and back to the 
Iliutler m n r g i ~ ~  to just behind the spiracle ; the area on eac11 aeg~nent ill 
fl-ont of this 1i11e is suffused with brown ; a light brown patch with a 
wllite c ~ ~ o s s  on it dorsnlly on ~ e g m e n t  2, and a small snbdorsal green 
l-ising on the hinder tnargin of that  segment; the dorsal parts of segmenh 
11 and 1'2 are pink-greenish ; there is a dolsnl bluish line. The colonr 
of tile lrtrva may be dark green with the diagonal lines yellow, and the  
areau in fvont of thebe lines deep rich brown-red whe11 i t  i s  feeding on 
the red flower8 of Wugnfia spicatc:, Dalz. Length 19 mm. if moving, 
hl.prrclth 5 mm. omitting the teeth, -7 mm. if the teeth be included. 

PCPA. Tile pupn agrees ill sllnpe with those of the other species of 
R,rrnln found in North Knnarn, the length from segment 415 to the front 



being about equal to the lengtl~ from the same point to the anal end ; 
the breadth is greatest rt segment 7, t l~ongh but little more than a t  the 
shoulders ; the height is the same a t  segment 7 and a t  just before the 
hinder margin of the thorax ; the vertex oE the head is inclined towards 
the ventral line of the pnpa; the flant mnrgin of segment 2 slightly 
overhaugs the head, and its dorsal line is inclined a t  an angle oE abont 
85" to the length axis of the pnpa ; this segment is lnrge, lather 8qtIEt.e 
in the front outline (which is the front of the pnpa), andslightly pinched 
Iate~ally behind the spiracles on the margin of segment 213; the thoirrx 
is very large, and i n o m e s  in breadth from the front margin to the 
shonlders, is slightly pinched in front dorselly, and haa the hinder margin 
coming to a point in the d o m l  line ; its dorsal line is evenly curved, is a t  
an augle of 4.5" to the length-ax& of the pnpa in its anterior half, and 
curves tlironghe plane pamllol to that axis cre far aa the margin of segment 
3/4; segment 4 hns its dorsal line inclined from the front margin to the 
hinder margin townrds the length-axis, so that the pnpa is c o ~ t ~ i c t e d  
somewhat dorsally, ita dorsal line rising again from segment 415 to 
segment 7 ; tlie margin of segment 9/10 is ~aised, as is usual with the 
p o p  of Bapala, there being a thin interval between the margins; the 
hinder end of the pnpa is rounded ; the ventral line is straight. The 
surface of the pupa is fir~oly reticulated, and hne some minute e-t 
haira on segment 2, on the thorax, and on the dorsnm of the other seg- 
ments; theue l ia i~s  are sparse. T l ~ e  spilncles of eegment 2 are raieed, 
oval, small, golden-yellow surfaces which face forwards, the other 
spiracles em of the same coloor, emall, oval and raised. The colonr of 
the papa is light me-brown, segments 4 and 5 ere generally dark, the 
margin of eegment 9/10 is dark ; there is a dorsal darkish line end a 
darkish lateral spot on each abdominal segment ; the wings, segment 2, 
and the sidee of the thorax, are darkish. Length 12.25 mm., breadth 
6.25 mm. a t  segmeut 7, a t  the shoulders 5.75 mm. 

HABITS. The larva lives on the flowers and young perfs of the plant 
on which i t  feeds, and alwaya on such plants as are frequented by the 
large red ants Gwphylla smaragdinn, Fabricins, which tend the larvm. 
Pupation takes plnce anywhere, amongst the flowers, in the crevices of 
the etema, &o., and the pnpa ie attached by tlie tail and by a body-band. 
The pupa when disturbed makes the nsll~l creaking noise which iu so 
common amongat lyownid p u p .  

la. RAPALA VARUNA, Hornfield. 
Zizyphw Xylbpyrw, Willd. (Rhamnese). 
Zizyphw rugoea, Lamk. (Bhamneaz) . 

J. Ir. 32 



Xylia ddabrzformis, Benth. (Lejurninos~ !. 
Quisqt~alis iiadicn, Linn. ( Oontbretacertr). 

141. RAPALA MELAYPUS, Cramer. 
Zizyphus rugosn, Lamk. ( Rhanlaeat?). 
Ougeiloiu dalbergioides, Benth. (Leguminosat?). 

142. BINDAHARA SCGRIVA, Hor86cld. 
Salaciu oblonga, Wall. (Celaetrineat?). 

143. VIRACHOLA ISOCRATES, Fabricins. 
Tamavindiis iildica, Litin. (Legl~nzinos~). 
Punica Gi-nnatuii~, Lin~i. (Lythraceiv). 
Rqndia trligiiiosa, DC. ( Rtrbiaceiv). 

144. VII~ACEOLA-PERSE, Hemitson. 
Anoi~a squaitaosa, Linn. (Annnacew). 
Rundin tlliyinosa, DC. (Rzcbiawiv). 
Randin drm~etorirm, Lamk. (Rltbiace~). 

Family PAPILIONIDB. 

Subfamily PIERINX. 

145. LEPTOSIA XIPHIA, Fabricius. 
C ~ a t s r a  religio~n, Forst. (Cappn~*ide~).  
Capparis Heynealla, Wnll. (Capparideat?). 
Cupparis sepiaria, Linn. (Ctrpparide~) . 
C~rp11ni.i~ horricla, Linn. f.  ( Capparidem). 
This buttelay appears iu the second K a n ~ r a  list under tile ~ y n o -  

liymic ge11et.i~ nnnie Nycltitoria. 

147. PRIONEI~IS SITA, Felder. 
This lare butterfly has not been bred in Kanarn, bnt Mr. Bell 

seen a femnle laying eggs on n plant which is  probably Cnpparin 
tenera, Dalz. (Capparideat?). The eggs hatcl~ed out, but the larva fniled 
to reach maturity. In  Ceylon MI.. E. E. Green Rap tliat the larva 
feeds ou Capparia. 

148. CATOPSILIA PYRANTBE, L'iIIntBns. 
Cassia occidentnlie, Linn. (Lagumittosm). 
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149. CATOPIIILIA CEOCALE, Cramer. 
OassM Fistula, Linn. (Leguminorm). 
O h  oiamm, ham.* (Leguminos~). 
LABVA. The larva [of C. catilla, Cramer] is very similar in every. 

way to that of Catopdlia crocal, Cramer [these two species a1.e in 
de Nidville's opinion one and tlw same species]. The head is round, 
green, the clypens edged with brown, covered with small, shiny, black 
tubercles which are not very large and do not hide the colonr of the head ; 
the anal flap is ronnded, but looks square a t  the extremity, atld is covered 
with small tubercles, not black but green, each bearing a short hair ; the 
body is covered with rows of small black tubercles as in C. moecrle, of 
which only the row along the spiracnlar line is conspicuous. The sp in-  
oles am oval, shiny and white. The colonr is green, with a spiracnlar 
white band touched with bright yellow on segments 2 to 5, and these 
segments, especially 3 and 4, are distinctly flanged on the spiracnlar line 
as in the larva of Hebomoia ~wtralie,  Butler, though not to 80 great an 
extent. Lengtll 51 mm., height 7 mm. 

PUPA. The pnpa is the same ae that of 0. momb a t  first sight, 
but the dorsal line of the thorax is absolutely parallel to the longi- 
tudinal axis of the pnpa for two-thirds of its length ; consequently the 
hinder part just before the margin is perpendicular to this parallel 
part, i.e., ie raised suddenly though very slightly above the front margin 
of segment 4, and the' front end of tbis parallel dorsal line is a t  an 
angle, and a sl~arpish angle, with the front slope of the thorax; the 
shoulder too is distinctly angled, i.e., tbe poinb where the lateral line 
oE the head and segment 2 meets that of the winge; the fronb margins 
of segments 9 and 10 in tile dorsal line when looked a t  sideways ahow 
a minute p d  overhanging the hinder margins of segments 8 and 9 
respectively ; the cremaater is distinctly bifid a t  the extremity, and has 
some shiny, very short, black snspensory hooks dorsally as well as a t  the 
extremity. There is a dorsal rugose black tip to the snout termin~ting 
the head, which snout is cylindrical in its apical half; there is no 
black line ronnd the eye aa in 0. crocale, and there is a dark green- 
blue dorsal line, which is yellow on the thorax, as well as the supra- 
s p i r a d a r  yellow line. Length 34 mm., length of snout 3 mm., breadth 
a t  aegment 7 is 9 mm., height a t  apex oE curve of wings (segment 6) 
10 mm., height a t  the apex of the tholax 8 mm. 
[= HABITS. The habits are tbe same as in C. crocak in every particular 
both as to tile larva and the pnpa. Mr. Bell notes that until the day 
(30th July, 1898), on which he wrote this deecription he always 

This plant apponrs in the Brst Kanarn paper, p. 864 under ite eynonymic'namo 
. . .  . . Caauia eamatrana, Boxb. 
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comidered C. mocols and 0. catillu were one and the name batterfly, but 
i t  always struck him as somewhat anomalous that nearly all the 
butterflies canght below the hills on the North Kanara coaat should be 
of the former form, while the great majority of those canght on the 
tops of the hills and in the heavy jungles should be of the latter form. 
There is but little doubt, he says, that the former is a more or less open- 
cbuntry butterfly, while the latter keeps nearly altogether to the 
jungles. 

150. TEUIAS HECABE, Linneeus. 
Sesba~aia aculeafa, Pers. (Legunliqlw). 
Caseia oecidmitalis, Linn . (Legumiitos~) . 
Cassia Tma, Linu. (Legzcminos~). 
Cassia glauca, Lam. ( Cegumi~ww ). 

1.51. TYEIAS SILEETANA, Wallace. 
l'oinciuua regia, Bojer (Legw)iino~m). 
JVugatea qicata, Dals. (LegumC~osas). 

159, TEEIAB LJBYTHEA, Fabricins. 
Cwicc ptcmilu, Lam. ( Legriminoeat) . 

163. T s ~ u s  LETA, Boisdnval. 
This butterfly has not been bred in  Kan~ra .  

\ 

153. TEBIAS VENATA, Moore. 
There are specimens of this species in Mr. Bell's and my own 

collection taken in Karwar in October. I t  is new to the Kanara list, 
and it has not been bred. 

155. TERACOLU~ AMATA, Fabricins. 
ealvadora persica, Linn. (8alvadoraw). 

156. TERACOLUS BTBIDA, Boisduval. 
Oadaba i n d k ,  Lamk. (Oagzpcrrideas) in Bombay. 
Mi: Bell has caught a single specimen only of this butterfly in 

Kana- from whence Dr. Butler also records it. 

157. TEBACOLUB EUCHARIS, Fabriciw. 
CapparG sp'an'a, Linn. (Caf)pa2itlem) a t  Bi japur. 
This species is new to tlie Kausra list. Dr. I?, Moore has 

recorded it from North Celura as IT. yalletrs, Moore, which is a synonym 



of T. eucharis. Mr. Bell has received it from Bijapnr, which lies, N.-E. 
of K a n m ,  but Las never taken it in Kanara itself. 

158. Ixrrs PYBENO, Linneem. 
Capparis sepiuria, Linn. ( Cappmz'Jem) at Bijapnr. 
Dr. A. Q. Butler in his latest revision* of the genus Lias re~tricts 

I. pyrene, Linneens, to China, and records I. freqtrem, Bntler, from 
" India generally," I. dhurmsalm, Butler, from " Indin, from Darjiling 
to the Western Provinces and southwards to the Neilgherries," and 
I. pPrmesa, Wallace, from "Western India southwards to Depalpnr." I t  
is unknown to the writer to wl~icl~ of these species, if any, Dr. Butler 
would ~ss ign  the bnttertly that is placed here under the pareut form. 
I. cbgalensie, Moore, is restricted by Dr. Butler to Ceylo~~. Mr. Bell 
doubts the occniTence of I. 2nJPmte iu Kannm, tl~ongl~ i t  certainly occurs 
commouly elsewhore in the Bombay P~esidency, nud at Bijnpur, N.-E. 
of Kanara, but it has been recorded from " A place half-way up the 
ghAt on the road to the Qairsoppa Falls." 

159. 1x1~s MABIANNE, cI'8Uler. 
Capparas sepiaria, Linn (Capparidem). 
New to the Kenara liet. It is common ou the Malomani or 

Gairsoppe GhAt in Kananr. I t  has not k e u  bred in Kanara, 

160. HEBOMOIA AUSTRALIS, Bntler. 
Crata3ua re l ig i~a,  Foret. (Cappatida~). 
Capparia Heynea,~, Wall. ( Capparidem). 
Cappa& Xoonii, Wigl~t ( C a p r i d m )  . 
aapparis sp'al"ia, Linn. (Capparidea). 
This species appears in the second Kanara list as H. gluucippe, 

Linneeus, but Dr. Butler has recently separated off the South Indian 
and Ceylonese form under the name H. awtralia from the North-East 
Indian, Burmese, Malayan Peninsula and Chinese Ha gglw+pe.t 

161. NEPHERONIA PIBOASA, M002'8. 
Capparis Heyneana, Well. (C[cppmi&). 

162. NEPHEBONIA alPIBIA, Fabricins. 
Oafypan's Heyneana, Wall. ( Capridem). 
Oapparis hmn'da, Linn. f. (Capparidem). 

Ann. aud Mag. of Nut. Bitit., sevonth series, vol. i ,  pp. 133-lja (1898). 
t AM. md Mag. of XuL, Hist., rieveulh seriee, vd. i, pp. 289-2B (18981, 
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163. APPIAS LIBYTHEA; Pabricius. - .  . . 

C r a t ~ c a  religiosa, F m t .  ( Capparicfm). 
Capparis horrido, Linn. f. (Capparidem). 
This species is entirely omit,ted from Dr. A.  G. Butler's 1.ecent 

monopnph of the genns Cafopltogn (Ann. and bfng. O F  Nat. Hist., 
seventh series, vol. ii, pp. 392-401, 458-467 (1898). Potisibly with 
A.  reliiliro, Cmmer, he conside1.s it to be a true Appius, a l ~ d  gcnericnlly 
distiuct from the genus Catopliaga, Hiibner, 

164. APPIAS TAPRODANA, Moore. 
Cratecn religiosa, Forst. (Capridem). 
Thiu species is given in the second K ~ l l a r a  list as A. hippoide~, 

Moore, that species being a synonym of A. hippo, Cramer, found in 
North India, Burmn, the Mnlay Penineula, Indo-Cl~inn, China, and 
many islands of t.he Malay Archipelago. A. 11ippo is distiiict from 
A. taprobana, the latter occurring iu South India and Ceylon only. 

165. APPIAS ALBINA, Boieduval. 
Hemiyclia venueto, Thwaites (Euphorbiacestl). 
This species is given as  A. neombo, Boisduval, in tlie second Kanara 

list. A. mornto is a speciea which cannot be satisfactorily identified, 
though I have some specimens of Appias from North Kanara that agree 
fairly well with the original description, but these in my opinion do not 
represent a distinct species, but  are probably a dty-season form of 
A. tuardii, Moore, or possibly of A .  albi~ra, Boisduval. Thoy were all 
caught or bred in December. Dr. A. C f .  Butler in Ann, and Mag. of 
Nat. Hist., seventh series, vol. ii, p. 397, n. 11 (1898), places Pieris 
neo~nbo as a synonym of Cntcphaga albiaa. 

LARVA. The larva is very like that of Appiaa taprobana, Moore, 
in appearallce, but is as a rule rno1.e thickly covered with black tubercles. 
The body is more or less cylindrical, but iinrrowe somewhat at  segment8 
2 and 3, and still less 80 a t  the nnal end; the annl flap is thick, 
semicircularly rounded, and inclined a t  an angle of 45' to the length- 
axis of the larva, and haa a smnll, very slightly developed, conical 
tnbercle before the extremity on each side of the d n m l  line ; the front 
half of the flap is shiny nnd blaok, and has some conical tubercles of 
different sizes all over it, each surmounted by a single fine hair, there 
being one snbdorsal tubercle larger than the reet ; the posterior helf 
is green and smooth except for the tubercle above the extremity just 
mentionod; the body is somewht  stouter in the middle; the head is 
broader thm the body a t  segment 2. Head round, ebipy, oily pellow 
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d l  over, with a rntber large and rather harrow triangular clypens, the 
labro~n and tintenns colonred like the head ; the surface covered wit11 

. small, conical, eetiferons, black tubercles, three on each side of the doranl 
line on the vertex, two or the border of the clypens a t  t l ~ e  apex on each 
side, nnd one above the apex on each side of the central line, nbout eight 
on each lobe besides, i n  addition Lo which tl~ere are sevet-a1 small cylindri- 
cal points, all, tubercles and points,with a eurmonriting fine hair. Surfnce 
of body rngose .with six transverse rows, from above the spiraculnr 
region oreiq the doranm, of small, shiny, conical, setiferons, blnck tubercles 
to each segment; segments 2, 12 and 13 have only a few t r a ~ ~ ~ v e r s e  
rows of sucll tube~cles;  tlie front row of each segment is generally 
composed of larger tabercles than the others, and especinlly the ~ u b -  
dorsal tubercle of that first row is generally large, the tubercles of 
segment 2 ~ ~ e n r l y  render the whole segment black ; the surface is sliiny 
as well as the tubercles, and has besides a few cylindricnl, setiferons, 
blnck points. Spiracles of the ordinary siee, Bush, oval nnd white. 
The colour of the body is a rather light greell, sometimes with a tinge 
of lilac, with a J-ellow-white, spimcnlar, nnrrow band from segme~lt 
213 to segment 12, where the band expan& somewhat. The blnck 
tubercles mny sometimes be very small, just black specks. T l ~ c  eyes 
are only four in number on each side, and nre arranged in an arc nbove 
the bnse of the antennm, they are shiny, of the same colonr as the head, 
and are generally bordered with black. Length 30 mm., breadtll 
3.75 mm. 

PUPA. The pnpa is very like that of A. taprobaiaa; t l ~ e  hend- 
process from between the eyes is long, flattened a t  the Biden, slightly 
curved, pointed nt the extremity and directed upwnrds ahd forwards, 
sometimes straight out in a line with the axis, sometimes incl i~~ed to it ; 
i t  is as long ae segment8 4 and 5 (in the dorsal line) together; and the 
edges on the ventrnl surface are minutely serrated. The front margin 
of segment 2 is prodnwd into a small subdoreal tooth, and the dorsal line 
is rather strongly cni.inated ; the thorax is rather highly carinated on the 
dorsal line, the lnleral outline of this carina being a curve which is 
slightly broken a t  the apex, just before whioh the carina is double, and 
the edges somewhat minutely serrate ; the lnteral teeth of segmenta 6, 7 
and 8 are all the same siee and pointed ; the dorsal line of the abdomen 
from segment 617 somewhat carinated, the carination splitting down the 
sides of the oremaster on aegment 14 ; the oremaster is rather small, 
square as seen from above, slightly bifid, with the lateral carha, which is 
continued forwards on to eegments 11, 12 and 13. The spiracles of 
segment 2 are thin, yellow lines, the other spiracles are oval, flush, 
and wl~ite. The surface of the pnpa is shiny, smooth except for a 
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superficial wrinkling, the oarins, and the teeth ; there ia a round, blunt, 
low production of the shoulder. The colonr of the pnpa ie dirty whitish 
with a pink shade on segments 4 to 14; the same but transparent- 
looking on the rest ; tlle head-prodnotion, the point8 on segment 2, the 

, 

teeth of segments 5 to 7 (sometimes), and the extremity of the 
cremnster are black-only the top and lower edge of the point of the 
head however; there is a black spot on the hinder edge of segment 2 
doreally, one just behind the shoulder, one lateral on segments 3 and 4 
to 12, and one do~ssnl on the front margin of segrnente 9 and 10. There 
is alwnys a semicircle of six darkish spots dornally on segments 6 and 7. 
The ooloui. oE the pupa when formed nnder a leaf is probably green, with 
the markings as above. The underside or ventrnm of the pnpa is 
nlmaya wlritish. Length 2125 mm., of which the process on the head is 
2.75 mm., bmadtli a t  shouldera 5mm., breadth a t  segment 7 from tip 
to tip of teeth 7.5 mm. 

 HABIT^. The habita of the larva are those of A. taprobana. The 
pupa is formed on t l ~ e  underaide of a leaf, on the trunk of the tree, or 
on any flat surface, and is attached by the tail and by r body-band. 

166. APPIAS WABDII, Moore. 
Gnppalis Heyneana, Wall. (Oappa~idem). 
Recorded by Dr. Butler, l.c., p. 398, n. 12, from the Nilgiriu, 

Mysore, and RRngoon. The latter locality is certainly erroneous. The 
~pecies is confined to South India. 

167. HUPHIRA N E R I ~ ~ A ,  Fabriciu~. 
(lapparis sepiaria, Linn. ((lapparideas). 
Cappapis hhom'dcr, Linn. f. (Oaparidedi)). 
H. n d s a  is t l ~ e  parent form of this group of this genus occurring 

in India, but bypioally i t  is not found in Sooth India, being represented 
there by H. phyne, Fabricins, nnder which name i t  appeam in the 
second Kanara list, p. 5741, n. 158. 

168. RUPHINA REMBA, Moore. 
Cappar is Eeynenila, Wall. ( (lappa~ides) . 

169. B E L E N O ~ ~  M E ~ E N T I ~ A ,  h m e r .  
Cappa& dicwn'cnta, Lamk. (Oapparidm). 

Subfamily PAPILION~NZ. 

170. TROIDES MINOS, Cramer. 
Aristolochin indicn, Linn. ( ArialoZochiaceas) . 



The generio nami brnit%tera, ulldir wliich this ~jhcies 4 iiven 
in the K w m  papers, ia a synonym of T r o i h .  

172. PAPILIO ABISTOLOCHIB, Fabricius. 
A~+tolochia bracteata, Retz. ( Arietoloohiacere). 
Arhtolochia indica, Linn. (ii?isto2ochiaces). 
The food-plant of this butterfly, Aristolochia, Linnmns, must &ppa- 

rently have been known to Fabricius in Enrope in 1775, more than a .  
century and a qnarter ago, when he described the insect, nnd p;dbahl$ 
named it after the p%bnlnm of the larvn. 

173. PAPILIO AQAMEbfNON, LiIIn83~8. 
Unorra discolor, Vahl (Anonacem). 
Polyalthia lo~tgifolia, Benth. and H. f.* (Anonacea). 
Anona squantosa, Linn. (A?aonmem). 
Anona retictrlatn, Linn. (Afwnaw).  
~accopetatz~m tomentosrsm, Hook. f. and T. (A71onaces). 

1741. PAPILIO SARPEDON TEBEDON, Felder. 
Cinnamomum zylanictsm, Breyn (Laurine~). 
A&wdaphne semecapyolia, Nees ( Laurinem) . 
Titomu sebifera, Pers. (Laurinem). 
An aberration of this species has been described by Colonel S ~ i n h o e  

from Mathernn in South India as a distinct species under the name of 
Dekhina [eio] thmodusa. I t  has the  anterior bltie spot of the. median 
bnnd of the forewing ~baent.  This aberration is found also in Ceylon. 

175. PAPILIO EURYPYLUS JASON, Esper. 
Unona Laectii, Hook. f. and T. ( A n m s ) .  
Saeqe ta lun~  tomentos~cm, Hook. f. and T. ( ; t m n a c ~ ~ ) .  
In the first Kanam paper, p. 3M, this species appears under the 

name Papilio d m ,  Felder, and in the second, p. 578, as Papilio telepltus, 
Felder, them two species being given by the Hon. Walter ~othsclli ld 
in Nov. Zool., vol. ii, p. 432 (1895) as synonyms of Papilio errrypylt~s 
jason, Esper. . . 

176. PAPILIO NOMIUS, Esper. 
8acoqpetalum tomentosum, Hook. f. and T. (Amzaces). 

In the flret &dare pirper, p. 868, this plant is given onder its eynonpmio 
namr Gualtsricr [mote Uwttsria] lotyifolia, Wall. 

J. 11. 33 
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177. PAPILIO ANTIPEATEE ALCIBIADEB, Fabriciua. 
U n m  La~aii, Hook. f. and T. (Anonac8i~). 

178. PAPILIO DEMOLEUS, Linnsens. 
Ruta graveolens, Linn., var. a11gmt4folicr, Pem. (Rutnce~). 
Qlycosmis pentaphylla, Correa [Rataceiw). 
Murraya Kmigi i ,  Spreng. (Rutaceiz). 
Citnrs decumana, Lin~i .  (Rt~laceiz). 

1 
B g l e  Marmelos, Correa (Rutaces). 
I n  the Kanara papers this upecieu i~ given under its ujnonyniic 

name P. erithonitu, Cramcr. 

179. PAPILIO POLYTER, Linn~eus. 
Zanthoxylum Bhetsa, UC. (Butace*). 
Qlycosmis pentaphylla, Correa (R~rtacea). 
Citrus medica, Linn. (Rutacee). 
Oitqrls decunuana, Linn. (Rtitneea3 1. 

180. PAPILIO POLYMNESTOR, Cramer.* 
Parantignya n~owophy lla, Wight (Rirtnre~t. 1. 
Atalantia morzophylla, Correa (Rutacra). 

181. PAPILIO HELENU8 DAKBH A, Hampuon. 
Zanthxylum Bhetsa, DC. (Rutaceiz). 
dlycomie pentaphylln, C o r e a  (Rzrtace~). 
Citrus tnedica, Liun. (Rutace=). 
Citrus decuinana, Linn. ( Rutacea). 

182. PAPILIO DEMOLION LIOMEDON, Bf00re. 
Evodia Roxburghiann, Benth. (Rutacea). 
Acronychia latrrdfoli4 Blume (Rfctacete). 

183. PAPILIO PARIR TAMILANA, Moore. 
Evodia Borburghintm, Benth. (Rutacea). 
Though Mr. Bell hare  given me the name of the food-plnnt of the 

lnrva of this splendid bntt,erflr, the lnrgeut of its &onp, he haa not 
furnished me with a description of its transformnt.ions. H e  has only 
Reen the female laying eggs on the plant named. 

In the firet Ksnaro pnper, p. 367, one of the food-plants of thin butterfly in 
given M Qarcinia Xantltoehymtts, Hook. I. (Quttifwa), bat Mr. Bell conaidens thh 
teoord to be incorpot. 
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184. PAPILIO BIJDI)EA, wkBtwood. 
Znntlromjlunz Rhetua, DC. (Rfctacea). 

185. PAPILIO ABRISA, Kirby. 
Qlycosmis pntaphylla, C o m a  (Ru facets). 
Aleeodapirste smcarpifolia, Nees (Laun'nete). 

186. PAPILIO CLYTIA, Linnaens. 
Oinr~amornr~nz zylanic~rm, Breyn (Laur5zw). 
Alaeodaphne semecarpifolia, Nees (Laurinem). 
L i t o m  tonzentoea, Herb.+ (Laurinete), in Bombay. 
Libtea sebifern, Pers. (Laurinm). 
In  the two Kanara papers this butterfly appears as Papilio 

disimilis, Linnrens, or P. panope, Linnaens, bnt the Hon. W. Rothschild 
has recently shewn that P. clytia is the oldest name for it. 

187. PAPILIO PANDIYANA, Moore. 
This is the only P~zp'lio in Kanara of which the food-plant IIRS 

not been discovered. The allied P. jophon, Oray, of Ceylon, has been 
bred, but its food-plant has not been recorded. The larva shews that 
t h h  butterfly comes into the first group of the genus, being very silnilar 
to that of P. hector, Linnaens, and P. aristolochi~, Fabricins, and pro- 
bably feeds on the same plants. 

Family HESPERIIDa. 
188. ISMENE GOMATA, Moore. 
Heptaplsurum venulosuaa, Seem. (Arulicice~)~ 

189. ISMENE P E ~ G U B O N I I ,  de Nichville. 
Cmbretum erteneuon, Roxb. ( Combretacete). 

190. BIBASIS BENA, MooIW. 
Con1 b r e b n  extensznn, Roxb. (Uo?nirretaoe~). 

191. HASORA (Parata) ALEXIB, Fabricius. 
Pongamia glabra, Vent. (Leguminosm). 
Dr. Chr. Aurivillins in Ent. Tide., vol. xviii, p. 150, n. 68 (1897), 

bas recently shewn that 'f Heuperin" a h i s ,  Fabricins, is an older name 

In the firnt Kanara paper, p. 360, thirr plant ia mentioned under Tetrantha'u 
apetab,  Dalz. and Gibs., which in given by Sir E. Hooker aa a synonym of Liteaa 
tonrcntwll, Herb. 



for the " Papilio " chrmt~ce of Clyrner, unqer yhick tbie epecies appeere 
in the Kanara papers. 

LARVA. Head squarely rounded aa seen from tlre front, modet~tely 
thick through; covered with rather long, erect, light la i rs ;  thg oolonr 
i n  yellow or red-fuscous ; when yellow a black spot (the eyes) a t  the 
base of each lobe just nbove the jaws; head slialitly bilobed. Segment 
2 in smaller than the head, and has n dorsal, broad, black collar; it is 
often greenish when it has two black, lateral spob. The shape is 
cylindrical, the section being circnlar, the a n d  end sligl~tly sloping and 
finishing off round ; the last ~egment  hos a slriny, dorsal, black shield a t  
the end. The spiracles nre rather long ovals, lurge and white. The 
body is sparsely covered with isather long, erect, white Lair. The cvlour 
is a more or less dark mauve on the dorsal half-segments, suffused with 
whitey-yellow dorsally ; t l le~e is n dorsal, pure mauve line, and a m a  
or less indistinct subdorsal pure mauvc line; ns 4180 a broad, l a h m  
margiurrl bnnd'of yellovvislr-green bordered above aud below by a white 
line. Ventrum greenislr-gello\v. T l ~ e  larva is oily looking. There. may 
be a Inteml, black spot on each or any of segments 5 to 9. 

PUPA. &ad high, someivhat bowed, with n couical boss on the 
vertex, pointing upwards aud forwards, between the eyes; the g e e  are 
y e n  prominent. S e p e o t  2 broad. Tharax stout, convex, h u m p d i n  
the uwal waq ; sl~onlders somewl~at narrower than the b e g .  SeoGion 
ot body circular. The pupa decreases evenly in diameter from the 
vhonlders to the end, with a sligl~t dorsal constriction to the crcmester, 
wl~ich is small nnd nearly cubical. The last segment before the end is 
brmd dolrrally, but disnppenra Interally, and is raised on the front margin 
above the margin of t l ~ c  next segment, wit11 n triangular indentation 
dorsally. Segment 14 shows ~s n semicircular dorsd shield-like piece, 
deeply indented on the dorsal line. Spiracles rather large, rather long 
ovals, light brown in colour, the ~piracle of segment 'I linear. Surface 
shiny, widely and finely wrinkled, covered with more or less ~~nmerous 
hairs, eroct on the anterior part of the body, ndpressed on the posterior 
part ; ventrally on abdomen tho hairs are erect. Colour peen,  generally 
sprinkled mitlr white powder, with a gellowish tinge on tlre abdomen; 
the dep~essions of segments 13 and 14 edged with shiny black. The 
pupa is attaolred by the tail and a lodj-band. 

HABITS. The larva fee& on joung leaves, and makes a loose cell 
by bringing tbe two cdgcs of a le:~flet together laxly. IB pupates in 
such n cell. I t  is very moth-like in its habite; the larva rune out of ita 
cell when disturbed, The pupa wriggles considerably when touched. 

192. H A ~ O N A  (i'tr~~ctta) E L I L L R I ,  Aurivillius. 
Derris bcarrtlsl;s, Benth. ( Lry~cmirloba). 
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Dsrrie E4paw, Benth. (Uguminosas). 
Dr. Cbr. Anrivillius in the above-cited paper renames the Hasora 

a&& of Butler, but not of Fabricius-Hadora butleri. Meears. Elwee 
and Edwarde in TIW. Zool. Soc. Lond., vol. xiv, p. 301 (1897), cite 
Mooi.eVa iignrg of Paratu aka& in Lep. Cey. as a synonym of Hasora 
cluomus, Cramer, = H. akmi, Fab~icins, but make no reference 40 
Fabricins' original description or Butler's figure of H. a h i s .  The very 
broad, clearly defined, disoal, white band of the hindwing on the 
undereide will separate H.  bytleri from H.  akxiu. 

LARVA. The exact type of Hasma (Parata) a&, Fabricins. Head 
from in front nenrly circular, slightly, though distinctly, indented on 
the veriezc; under a lens the surface is irregularly rugose, covered 
spsreely, with the exception oE the upper part of the face and tile 
rertex, with long, fine, erect, white 11aira ; colour very dark brown, wit11 
mddi& jaws ; the head is shiny, small for the body as compared with 
otbgr Ilgs~rids. Segment 2 is narrower thin the head, and is shiny 
dark brown,. with a double, dorsal, greenish line and some long hairs m 
on the Lead. Segment 3 ae broad as-the head from the front margin. 
The larva is fat and greasy-looking, thickest about eegments 6 to 9, 
after whicb its diameter dearewes very gradually to the broadly rounded, 
sloping, a11al segment. The transverse section of the body ia circnlnr. 
The spiracles are very small, oval in shape, yellow. The snrfaoe of t l ~ e  
body is sparsely hairy, the haire are fine, long, ereot and white, most 
tliclsly diepoaed round the margin of the larva'; otherwise the larva is 
quite smooth. Colonr green, snffuaed dorsally as far as a lateral yellow 
line with rather dark violet ; a dorsal, dark green line bordered by a 
yellow line on each side, and a subdorsal line of tlle same colour, so 
$bat there are fonr parallel dorsal lines altogether ; R marginal yellow 
line; all these linw are not continued op to the yellowish-green anal 
s e g w s t ;  a black spot laterally just outside the subdorsal line on 
aegrse~~ta 6, 8, 10 and 12 ; this spot under a lane is velvety-looking. 
The ventrum is green. Length 32 mm. when the larva ie walking, 
breaclth 6 3 mm. at the broadest part, height 6.3 mm. 

PUPA. The exact counterpart of that of H. alezie in shape and 
aolonr. A very slight bass between the eyee, a small oblong space jnst 
above the boss and between the bases of the entennre, jnst toucl~ing t h e  

apd not reaching the front margin of segment 2, dark brown-green 
in  wlonr conseqnel~t on being free from the white powder which covers 
tho whole pupa. Spinolee oval and black. The whole snrbrce of the body 
ie rather spareely pitted snd covered with rather long, fine, white hairs, 
which w~.eerni-adpressed to the surface, these heirs  spriqg from the pits, 
pn.e flaw each, aud are dwmest ou the syas. The cremaster in shprt, 
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stout, oblong, slightly curved and black. The laet segment before the 
cremaster is roundly indented in the middle of the front margin, and 
the indentation is lined with black. The colonr through the white 
powder is green on the thorax and pink on the abdomen. The only black 
markings are the spirncles, the markiugs above mentioned on the lmt  
segments, and a dorsal black line from tbe frout margin of the thorax 
a third of the whole length of the tllorax tower& the hinder margin. 
Length 23 mm., breadth a t  shoulders (which are slightly anp la ted  and 
the broadest part of the pnpa) 6.3 mm., the height of the thorax 
(which is the highest part of the pnpa) 6.3 mm. 

HABITS. The habits of the larva are exactly those of H. alezis. 
The cell is composed of a few tender, soft leaves joined together loosely 
by aa  irregular web, which web is also generally spun over the mouth of 
the cell or shelter ; the pupa is formed in the oell. The larvae w e  much 
eaten by spiders; and are greatly attacked by parasitic Xptwa and 
Hymnoptera. The eggs are laid on the young white leaves (the leaves 
of t l ~ e  food-plant nre sometimes rose OF rose-brown in coloui) in a shedy 
place, very often high up amongst the foliage of the trees amongst 
which the creeper climbs, ofbn to R great height. The larva t ae  a l w a ~ ~  
been found a t  an elevation of 900 to 1000 feet above sea level. 

193. H A ~ O B A  CEABRONA,. Plotz. 
Mitlettia racemosa, Benth. ( L e g t c m i w ) .  
EGG. The egg is very small for so large a hesperid, and is red or 

pink when first laid. 
LARVA. Head rather square, broader than high, thick through, 

not very large for the body, rather flat on the face ; tlle top quarter of 
the head red-brown in colour, the rest black, the jaws yellow and black. 
Segment 2 smaller than the head, shiny, smooth, swollen-looking, white 
in colour, with a dorsal and a lateral black band, and a marginal brown 
spot lrterally. Body cylindrical, increasing rapidly in width from the 
collar to segment 4, then gradually to the middle which is the broadest 
 PI^, ; the anal segment lather narrow, overhanging the legs, sloping, 
with the extremity rounded, and doreally black and shiny. The surface 
of the body covered throughout with long, very fine, white haire, each 
segment with four transverse fine yellowish lines. Colonr of larva 
dirty bluish-green, with four subdorsal, broad, yellow lines, two on each 
side, besides a marginal and submarginal yellow line ; the dirty ground- 
colour is spotted finely with yellow. Length 38 mm. 

PUPA. Very like that of Hwwa (Parata) a k b ,  Fabricine, but 
light pink on the abdomen, dirty green-white on the wings, thorar and 
head. The point on the head between the eyee is short end sharply 
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conioal. Cremmter oblong, stout, thicker than broad. The spiracle 
of segment 2 with a flash, rather large, oval, black surfaoe near it. 
Spiraales oval, large and black. Surface pitted all over, an erect short 
hair being placed in each pit, these hairs are not very short, and are 
longest on the head, eyes, and segment 2. Thorax stout, the conetridion 
behind the thorax slight. A long, dorsal, black streak on the front slope 
of the thorax reaching its front margin, and a short, dorsal, black mark 
on the hinder margin ; a dorsal, black mark on segment 13 ; crernegter 
black ; two black spots on the inner margin of each eye ; the point on 
the head black. The entire pnpa is covered with a white powder. 
Length 25.3 mm., breadth a t  the thorax or a t  segment 7 i~ 7 mm., height 
at the apex of the thorax 7 mm. 

HABITS. The habits are similrtr to tl~ose of H. nlexis ip nenr l~  
all particulars. 

194. HASOU BADRA, Moore. 
Dm& uliginosa, Benth. (Leguminosm). 
LARVA. The larva is most like that of H m a  chabrona, PlGtz, but 

differs in markings and coloration. It is circular in transverse ~ection, 
thickest in the middle and rathor stout. The head seen from t!~e front 
is nearly round and somewhat bilobed, there being II depressed line over 
the vertex to the apex of the clypeus; it is finely rugose, arid has a 
covering of 6ne, rather long, erect, white hairs which are not very 
densely disposed; the colour is dark roae-red with the clypeus black, 
and a black patch, varying a good deal in size, on the front face of ench 
lobe a t  t l ~ e  base and reaching as far as the centre ; the eyes are also 
black ; the jaws tipped with white ; the head is of the ordinary size for 
the larva of the genus Hasora. Segment 2 ia shiny black. Segments 
13 and 14 are dirty white, the anal segment slopes in the dorsal line at 
an angle of more than 45' with the longitudinal axis, and is broadly 
rounded a t  the extremity. The surface of the body is dull, covered a11 
aver, but not very densely, with fine, moderately long, erect, white hairs. 
Spiracles oval, of the ordinary size, and yellowish. The colonr is light 
neutral tint, with a double subdorsal line on each side running from 
segment 3 to segment 12, both rather ill-defined aa to outline and running 
togetlier in plaoes ; five or six thin lines on each segment 1-unning aCr088 
tranevereely to the length of the body from just above the spiracle on 
each side ; all these lines yellow ; on segments 3, 4, 6, 10 nnd 12 is a 
large lateral deep purple spot or patch intempting the anterior pair of 
the tramverse yellow lines; on segment8 5, 7, 9 and 11 there ia a deep 
purple line between the anterior pair of transverse yellow lines in the 
same position as the deep purple patch on aegments 3, 4, 6, 10 and 12 ; 



there ia a sdbspit.aonlar white line; the ventrnm is 'white a sliillt 
indigo-blue wash in the cblmr. Length 38 mm. when kt rest, breadth 
6 -mm. 

PUPA. The pupa is nearly exactly tlte same m that of ~ a k o , a  
(Parata) aleis ,  Fabricins ; i t  has, however, a longer snout. Tlie eyes 
are prominent, and tile front of the head (the frot~t of the pupa) iEi 
square, except that the vertex is produced info a triangular piece as 
be11 from above, really a short cone surmounted by a porrect, rather 
lortg, cylindrical, blunt-topped snout directed slightly upwards, which is 
as long aa segment 2 is broad (breadth in the direction of the long- 
tndinal axis of the pnpa) ; segment 2 is broad and convex, wit11 its 
dorsal line a t  an angle of 45' to the longitudinal axis ; the thorax is 
humped, and the front slope is a t  a greater angle to the longitndin~l 
axis than segment 2, the back slope being nearly parallel to that a i is  ; 
the body is slightly constricted before the sl~ouldem in l ~ t e r a l  outline, 
atld also a t  segment 4 ;  the pnpa is thickest in the middle, thougli only 
sliglltly more so than a t  the thorax, the shoulders are evenly ronnded 
and not' prominent; the pnpa is circular in section decreneing in 
diameter from the middle to the anal end, where the stout paraTlelo- 
pipedal cremaster runs up on to the a n ~ l  segment in a lateral penr- 
shaped piece; segment 12 has a dorsal convex shield, with a domnl 
semicircular notch in it. The spil.aclea of scglnent 2 are indicated by 
conical black tube~.cle on the front margin OF the thorclr ; and the other 
spiracles are oval and black. The surface of the bbdy is covered ail 
over with a white powder, and ie shiny benenth this powder where 
visible. The colour is a very pale green, with a black patch round'egch 
gpiracle ; there is an oval, blob-like, black patch a t  the front m d  hind& 
margins of the thorax in the dorsal line ; a black spot above and b e h  
on the front of each eye; a black border to the lateral pieces bf the 
cremaster and to the dorsal shield of segment 12 ; and tlle snont i n  
rugose and black. Length 28 mm. over all, length of snon t 2.93 mm., 
breadth a t  centre 7 mm., height a t  centre 7 mm., breadth of twnt of 
head 5 mm. 

HABITS. The 1arm makes II cell, similar to that of all the other 
species of Hasora, of yonng leaves loosely bonnd togetl~el. wit11 silk web, 
and feeds, whilst young, on the yonng lenvas, tl~ongb, when fnll grown, 
i t  will feed on the fully matured leaves. The pupa is formed in tlrd 
cell, which is thinly covered inside witli silk. It is tittach& by the tail 
and by a body-bhnd. 

195. B A D A ~ ~ I A  ExCLAMATIONIY, Fabricins. 
Terminnlia Belleriea, Roxh. (Oombretaceccl). 
Qombretc~nt eztensttnt, Rorb. ( Oovr bretace~) . 
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196. HESPERIA OALBA, Fabrioins. 
Waltheria indim, Liun. ( StercuZiuiucect) . 
107. CAPRONA BANSONNRTII, Felder. 
Helicteres Isora, Linn. (Sterculiace~) . 
198. ODONTOPTILUM ANUULATA, Felder. 
AlInphylris Cobbe, Bl ome (Sapiimdm~rtl ,I. 
199. COLADENIA INDPANI, Moore. 
Orewia Microcos, Linn. (Tiliace~). 
Xylia (lolabriforntie, Renth. ( Leguntbos~). 
Ainllotfts plrilippi,rensi~, hiuell. (3?trphor binre*). 
This species i~ given under Onhadenin tienn, Moore, in the second 

Kanara paper. I have given my reasons in Journ. A.S.R., vol. lrviii, 
pt.. 2, p. 225, n. 190 (1899) for considering 0. irtdrani and C. tisen to 
represent a single species. 

200. COLADEN~A DAN, Fabricins. 
Oyathttla prostrata, Blnme (Amamntacertl). 
Achymnthes aspern, Linn. ( Amorantace@). 
Achyranthes bidentafa, Blnrne ( Amarantnr~m). 

201. SA'IARUPA BHAQAVA, Moore. 
Mr. Bell obtained a single male a t  Anslli on 27th December, 1898. 

I t  i~ new to the Kana1.s list, and has not been bred. Meearn. Elwes and 
Edwards do not record i t  from South India at  all, but i t  occurs in 
Orissa and the Nilgiri Hills. 

202. SARAU~RSA PURENDRA, Moore. 
Bbpharie aspem'ma, Nees (Amnthacea). 

203. SARANOESA DASAEABA, Moore. 
Achyranthes aqpera, Linn. (Anlarantaces). 
An unidentified Acanthad. 
Mr. Bell notes t l ~ a t  Coladenia dart, Fabricins, and S. dasahara are 

so much alike in the larval and pupal states that they should certainly 
not be generically separated. The larva of 8arangesa prrendra, Moore, 
only differa from tbcm in colour, but feeds on a difEerent food-plant to 
the other species mentioned above. 

204. TAPRNA THWAITESI, Moore. 
1)albergia luti/olia, Roxb. ( Legtrminow). 

J. 11. 34 
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Dalbergics rubiginoea, Roxb. (~u&dt)) .  
Dalbergia tamarindif02ia~ Roxb. (Leguminoaw). 
Dalbergia volribilis, Roxb. (Leguminosm). 
Dem-is scandew, Benth. (Legunainoem ). 
Messrs. Elwes and Edwrnds (I.c., p. 1417, pla. xviii, fig. 19, mu&; 

xxii, fig. 16, inner fuce 01 left clusp of ~nale) describe Tapena hampmi 
ae a species distinct from T. thrcaitesi, from the Nilgiris and N. Cnnara. 
AN, however, they say they have never seen typical T. thwctitesi from 
Ceylon, i t  is probable that their T. hiltpsoni is a syn0nj.m of t h ~ t  
species. 

205. CELRNOBRHINUS LEUCOOERA, Kollnr. 
D~dalamrathus rosezrs, T. Andera. (Acatt thacea). 
Eyanthemum ~ p .  (Actinthace~). 

206. CELENORRHINUS AMBAREESA, Moore. 
Strobilanthes collornce, Nees (Acanthaate). 

207. CELENOBBHINU~ FUSCA, Hampmn. 
Strobilant hes callosus, Nees ( Aurnlkacem). 
Messrs. Elwes and Edwards place " Pleaioneura " frrsra ns a synonym 

of Cel~norr.hirltrs spilothyrrre, Felder, with a query, and record i t  from 
North Canara. 

908. TAGIADES rmIcus, Fabricins. 
D i m e a  pentaphylla, Linn. ( D i o n c o r ~ ~ : e ~ ) ,  

: Smilax t~~acropkylla, Roxb. (Liliacea?). 

209. TAGIADES O B S C U R U ~ ,  Mabille. 
Dioscorea pentaphylla, Linn. (Dioseoreaw ). 
1 have no specimens of this, epecies from Kannrn. 

210. TAGIADES ALICA, Moore. 
Messrs. Elwes and Edwards (I.c., p. 1401, record this species from 

N. Canara, this being the only locality in South India given by them 
for i t  ; elsewhere they record it from B n r m ~ ,  the Audamnn Isles, the 
Malay Peninsula, and Pulo Lant near Borneo. In my collection there 
is a good series of both sexes of this species from Kana1.s. I t  is prob- 
able that the 2'. obsct~~.ns, Mabille, recorded from Kanara, is wrongly 
identified. I t  baa not been bred, nnlese, as is probable, the t~rmsforma- 
tions recorded for 1'. obscurus really apply to this species. 

21 1. CUPITHA PURRBEA, Moore. 
Terminalia Bellelica, Roxb. (Oombretacem). 
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I'e~~minaliu panictrlata, Roth. (Cmbretacea3). 
Combreturn ovnlifolitrrlt , Roxb. ( Conrbretaceas ). 
This curious little buttelfly has a wide distribution, being found in 

South India (Kanam and the Nilgiri Hille), in Orbm, the Eaptern 
Himalayas, Assam, Burma, the Andaman Isles, Sumatra, Nim, Java, 
Bali, Borneo, Celebes, and the Philippiue Ides. 

212. NATAPA ARIA, Moore.' 
Bambllsa amdinacea, Willd. (Gruitbitm). 
dltnrdrocahmua stricluo, Neea (Gamim) .  
Ochiandra &ridula, Thwaifoe (Graminem). 

213. UANGAU THYR8I8, Fabricins.t 
Areca Uateohu, Linn. (Palmm) . 

. Cargota  we^, Lbn. (Palmeas). 
P h u  ayi~estris, b x b .  (PaLmtw). 
Wmwgsesldo-tsnuis, Beac. and Hook. f. (Palnlds). 
Cocoa nucifera, Linn. (Pal-). 

214. PADRAONA DAU, Kollar." 
Baduaa aru~rdsiwcea, Willd. (Grainiw). 
OqteMnthera ,~~onoeligma, Beddome (U~vri tr  ea) . 
Ochlandra etriclula, Thmaitee (Gaminem). 

215. LMBB~X SALBALA, Moore. 
Grpesee (Gronrinaas). 
Ba,nbtrsa a&i?wceo, Willd. ( Granainw ). 

216. BAORIB (Panaura) OUTTITUB, Bremer and Grey. 
Oryea eativa, L h .  (Gramineae). 
Grasses ( Branaine~) . 
Thie is the B a h  bada, Moore, of the second Kanairr list, p. 45, 

n. 204, p M  by Messrs. Elwee and Edwards (I.c., p. e81) as a synonym 
of Paruerp gscttatus. Baori8 (Pamara) plrilotas, de Nidville, of the 
aeood list, p. 47,a. 207, ie believed to be a synonym of this epeciea by 
Mr. Bell, who says that starved larve, of B. guttatua prodaoe B. philotas. 
See also Bawis (Pamara) becuni, Moore, No. 239, infra. 

I n  the second Kanere paper, pp. 42,44, the food-plant of thin species is given 
ar Rinostcrchyum. It should bo Ochlandra. 

t In tdts rseond &mera Ibt, p. a, Calamre Rotang, Linn. (Palm-), in given 
the foal-phnt of this rpeoies, bat Mr. Ball idorma me tbt this caw %I not found in 
$he #ak;iot, thpugh Sir J,  B&r gives it irom the Dewm PsainrPla end Oerlpn. 
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317. S u r s ~ u s  c;aewus, E'ab~icins. 
Arem Cafechu, Linn. (Palmea?). 
Uavyota urens, Linn. (Palrneas). 
Plimnix ylreatn'o, Roxb. ( Palm-). 
Clalamus pseudo-ter~uis, Becc. nr~d Hook. f .  (Pulr~tm). 
Cocoa ~rucifera, Linn. (Palultw ). 

218. PEDPSTES SUBMACULATA, Slaudinger. 
C t r l a ~ ~ ~ w  psezulo-tmluia, Becc. and Hook. f. ( P a b ~ e ~ : ) .  
This butterfly appeals in the second Kanara l id,  p. 47, n. 206, as 

I~inasubmaculata, Staudingel: 11: Trans. Zool. Soc. Loud., vol. xiv, p. 230 
( 1897), Messrs. Elwes aud Edwalds pla& i t  in the genus Phfingia,  in 
wllicl~ it was originally described, but say tllat they have not seen e 
specimen of it. On page 193 they describe YeJestea maculiconrio ae a 
now species from Pnlo Lant,, nenr Borneo. In my opinion thia species 
R a synollym of P. sabmac~data. In my collection there are speci- 

rllens of i t  from Kanara, Cwl~al-, tlle Dannat Range of Middle Tenas- 
serim ill Burmn, Perak in the Malay Peninsnla, aud Pnlo Lant. I t  was 
originally described fiwm Palawnn in tlle Philippines. I n  spite of 
the key to the species of tlie genus Pedautes given by 31essl-s. Elwee 
and Edwards on p. 193, I am unable to separate P. fwcicmiab, described 
by those gentlemen also from Pnlo Lanb, from their P. ~i~aculiwrtrw. 

Eat. The egg is lnid on t l ~ e  underside of the leaves. I t  ia dome- 
shaped, standing on n ~ ~ a r l o w  band. I t  llas sixteen " meridian8 " 
which start from the top of the band and rnn towru~ds the top of the 
dome; theee meridians are tllill and raised above the surface. The 
snrface is very finely lined tluneve~-sely to the meridians. The colour 
is greenish, with the meridians brown. As the egg found WAS empty, 
the larva lraving enten its way out of the top and made a large hole, 
the fact as lo whether the lne~idians meet a t  the top of the egg 01. not 
cannot be stated. Breadth 0.8 mm. 

LANA. Tl;e head is semi-elliptical in allape, slightly rough as to 
sn~face, somewllat shiny, very light yellow-brown in colonr, with n 
dark brow11 band round the back (not visible from the front view) just 
reaching the jaws ; R brown medial line splitting down the sides of the  
clypens, and a medial brownis11 line, blwcrdest in the middle of ite 
lengtl~, on each lobe of the face, ~ t a l t i n g  from the clypens aud diverging 
fiom tlie medial line of the facc and nearly reaching the vertex of tlle 
lobe ; the jaws and the lower parts of the clypens dark brown ; the head 
is much larger than the second segment. Body broadest a t  segment 5, 
sub-cylindrical iu shape ; the last beymellt, endiug eemicircnlarly, is 
blopiny and rather large, sliglltly corlngated on the dorsum towards the 



posterior margin, and with a small, lateral, round, tubercular, light yellow- 
brown spot. A11 the segments are clearly distingnisl~ed. The spi~wles  
are of the ordinary size, .rather round (actually slightly oval), light 
yellowieh-brown iu colonr. Each segment has a good many colourlesr~ 
glassy-looking spots towards ita front margin; these spots are amalt 
but are clearly visible under a lens. Tbe surface of the body is finely 
frosted and dnll, destitute of hairs except round the margin of segment 
14. General colour of the larva blnish-greeny-white, beneath yellowiel- 
green. Total length 22 mm. 

PUPA. Like that of Buastue gree~iue, Fabricius. Head aa broad, 
if not broader, than a t  the shoulders, and is, togetl~er with the 
segment 2, very large for the pnpa, and is slightly bowed. Thorax rather 
short, strong, convex, but only slightly l~nmped. Body of the same 
breadth from the shoulders to segment 8 and then tapering to tho 
end ; cot~stricted between segments 2 and 3 ; the body is ch-cular iu 
transverse sectiou from segmetlt 8 to segment 13. Spiracnlar ex- 
pansion of segment 2 large, nearly flush with the thorax, semicirculnr 
in ahape (the straigltt side facing forwards) ; dnrk red-brown in colonr. 
Spiracles bmall, lit~ear, dark red-brown. Surface of the body finely 
rugose. Eyes and oremaster covered with short, erect haira ; surface 
of pnpa bearing short, erect hairs as seen nuder a lens, with slightly 
longer hairs on the posterior portion. Cremaster hexagonal, small, with 
next to no suspensory haira, brown. T l ~ e  pnpa has the head green wit11 
a shade of b~orvn, the thorax is green, and the abdomen waxy yellow ; 
the enrface is covered with a white powder. The cell in which i t  is 
formed is tightly closed, and the pupa is attached very slightly by the 
tail only. 

HABITS. The habits of the larva are similar to those of 8. gremiw, 
t h e  cell being made tighUy, clothed with silk inside, and the edgcs 
gaten in crennlatious.' The larva eats above the cell towards tho 
point of the leaf 1 e a ~ i ~ ) g  the midrib, and pupates in the cell. Great 
qnantities of old cg])s are fouad, pointing to the fact that the l ~ r v m  
are very liable to tbp attack of enemies. The food-plants were 
always found in darb shndy evergreen jungle. The pupa-cell is cut 
free by the larva before pupation and frblls to the ground, and no pnpa 
is therefore ever found except among rubbish at  the foot of the plant. 

219. ~ L P E  As'rIaurTr, Swinhoe. 
This species l ~ e s  never been bred. 

290. HALPE CBPLONICA, Moore. 
But~rLtccr,~ artcictlirtucea, Willd. (C~.aoi i r lm) .  
Oiytenutithera nurnostigsna, Beddome (Grutniirear). 
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.T,$is .buQw& i s  givqu ,in iLe scwnd &n+m list as Hulp  mwxei, 
WatSw, well ae E. cea(buica, tile formgr appears to nie to be a 
wuopym of ,bbe ktter. In describing H. nworei, Watsou does not refer 
to a. csybsica, qxpept to give i t  in his list of tLe species of the g ~ u s  
=.a distinct speqies. 

2$2. .HALPE trrenaos, de NicBville. 
Oxyte~~tkera,oronoal ignaa,  Beddome (Q~unri~cex). 
OcAJatrdra stridula, T hwaites (Grumimm). 
LAWA. The head of the larva is the same shape M tl~ose of thc 

geuus ,BuwiS; i t  is nwrly round, sliglltly indented on the top, convex 
on the face, thick tlrrongh, rugose as to the surface, and finely hairy all 
over, tLe Lairs rather short; the clypeae and about the jaws, the 
whole luargin of the head ae well w all tlle l~itlder part, a l ~ d  a 
ceutml bwad band-all very dark brown; the rest of tile l~ead 
dirty yellow. Body of the usual shape of Baoris, the anal segment 
rounded a t  the ertrewity ; bhat segment covered all over with star- 
shaped reddish-brown spots, from eacl~ of which springs a short 
seb. Spiraoles small, oval, a little darker than the colour of the 
body. Surface of the body covered rvith short, oreck, f i ~ ~ e ,  colonrbs 
hairs, which are rather longer an the anal margin tllalr elsewhere. 
Tlre colour of the larvais a transparent gree~lisl~ dirty yellow, with a 
brow11 tinge on t4e hinder segments ; a d m 1  d d  green line. The 
body is finely folded a t  the margins of the segmente. Length 28 
to  38 rqm. 

PUPA. The pupa baa the head bowed, square in frout, perfectly 
parallel-aided, rspch broader trausveroely to the length of the pupn than 
in tho directiou of that length, nearly as broad as the thorax a t  the 
shoulderr ; there is a slight boss between tile eyes, with elect, 1-ather 
l o ~ g ,  light hairs i u  front and aroapd the eyes. Segmal~t 2 uarrow, 
palallel-sided. Thorax o111y slightly humped, its f r ~ n t  elope in tLe 
m e  line of ascent as t h  bead a l d  aegmeut 2, twice the diameter of 
segment 2 (in the sense of the pupal height) at the apex, evenly convex, 
rounded a t  the shoulders ; tlie apex is the highest and the shouldera 
the broadest part of the body. Tlte traarvene aeotioa of the body ie 
circular from the shoulders to the anal ead, whioh m m w s  off i n t o  the 
rather short and triangulnr cremaster; tbc cremaster haa a rounded 
cxtrernity, is perfectly flat beneath, nenrly perfectly wedge-shaped, with 
feebly developed dorsal sustuubor ridges, aud u tuft of suspensory hairs 
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on the upperside of the roanded e a b m i t y ;  tb ohma~b1 iP h d h e d  
out at  eaoh side at ita baee as in tlm ptlpal of h a a w s  heen i ,  a w e s  
and Edwards. S p i d 8 8  narrow, o t d ,  sma& 06 a tbarh~ j e k w  wlonr 
*an the M y .  The sp* expaorions of s e p m b  2 large, kidney- 
&aped, with the pond side baakwarde, the  edge^ slightly raised. above, 
the body, strninep-stlapod ae to the hollow artm, rageee on the mtdtwe, 
froing forwards and ontwarda, vepy oorrepionour, dark b w n .  me 
surface of the body is covered thiokly all over with semi-we&, 
short, light hrriro ; the surface is ifiegnlarly and dnely rngoee. The 
ooiour of the p a p  is a brownish-red, light, dirty yellow, with c l ~ t e ~ s l  
dark smudge along each side of the thorax, as well aa some dark s p ~ t s  ; 
eaoh abdominal segment fram 6 to 12 having two kanweree mwa of 
small, dark spots. The p o p  is stout, very eimilar in shape to that od 
Tdimta bambuem, Moore. The pboscia do& not extend in the l e d  
beyond the wing-cases. It is mapended ljy the tail only. Length 22 
mm., breadth 5.5 mm. 

HABITS. The habite of the larm ere those of T. kntbwm in se 
far IW the cell-making is conoarned. It ia just m sluggielt, or even 
more so, i r ~  its movements ; and does not exorete any oereonu matter  in 
the oell prior to changing 60 a pap*. 

223. T~LIOOTA BAMBUSI, Moore. 
Barnbum arundinaoee, Willd. (Qranrtineas). 
Gytetlanbhera monoatigina, Beddome (Grn&nea?). 

229. BARACUE HAMPSONI, Elwes atic? ~dffards .  
A very long-leafed soft gram ((kamiflem). 
This b n t t d y  k given in the s m d  Kiwmm lief w B. esptentrionnm, 

Wood-Mason and de Nic6velle, a species restrioted by Messre. Elwe* 
and Edwards to Siltkim end the Shnn hilts of' Uppcrr Buma, Bat i t  is 
found aleo in C ~ ~ h n l ' ,  and in Middle Tenmerim of LOW~Y Bidma. 
B, hatilpsoni saa deeoribeci from N. Canam, bnb it o&%ra slso ~m the 
Nilgiri Hills. 

226. TARACTBOC ERA X E V I U ~ ,  Pabrioins: 
Thin butttn%p has never been bred. 

m. ZOORAPRETUG OOYUIA, Eewitaoe. 
Thin ~pecies also hns not been bred. 
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228. HPAROTIB ADBABTUB, Cmmer. 
P h n b  ry~vsst7i8, h x b .  (Palnaw). 
Oatamus pwudo-tenu w, Beca. and Hook. f .  (Palnatw). 
Eao. The egg is dome-shaped, widest at  the bottom, the base 

being narrowly flanged. There are abont thirty-two very fiue, low 
meridian-like ridges not extending on to tlie top of the egg, reaching 
only to two-thirds of the height of the egg from the base; the top 
surface is fiuely frosted, all the surface is semi-satiny and frosted-looking, 
Colour dirty very light brown. The egg is always laid on tlie top of a 
leaf near the edge, and sometimes there are five or six egg8 placed in n 
1'0 IV . 

LARVA. The larva is of the t jpe  of Baolis oceia, Hewikon, wit11 
which it agrees in every way. The body is long and parallel-sided, flat 
beneath, convex over the dorsum, narrowing somewhat townnls the head 
in segments 2 a ~ ~ d  3 ; segment 12 somewhat dilated beliind the spiraoleu ; 
the anal segments sloping to a thin edge, which lies flat on t l ~ e  resting 
surfnce, and a broadly rounded extremity. Head large, broadly oval 
from tlie front view, face slightly convex, somewhat bilobed, with a 
narrow clypens, tile surface pitted, dull, light brown-yellow in colonr, with 
a dark browu medial band over the vertex to the apex of the clypeus; 
clypeus red-brown, with a derk medial line bordered with whitieh ; 
a few short hairs abont the mouth. Spiraclos oval, light yellow, with a 
fiue brown border. Surface of the body dull, the segments well 
marked though not constricted in any way, find with some trnnsvenie 
lines ; a fringe of straight, fine, oolourless hairs round the margin of 
tlie anal segmeut, but none eleewl~ere. Colour blue-green-white, with 
n dorsal, derk indigo line from segment 3 to segment 11 ;  segment 2 
yellowish; an iudistinct lateral white line. Length 33 mrn., breadth 
4 mm. 

PUPA. Tile pupa is also of the type of B. oceia. The thorax is 
slightly humped ; the abdomen is depressed, being broader than high ; 
the process or snout between the eyes is long and sharp, turned up 
ve1.y eliglitly a t  the extremity; tile proboscis is free from the ends of 
the wings and reaclies to tlie end of tlie cremaster; the cremaster is 
I~road, thin, spatulate, and rather long, wit11 the edges dorsally swollen. 
The spiracles of segment 2 are iudicated by a kidney-shaped smelling 
with a frosted-looking surface. Tile other spiracles are oval, flush, and 
nearly white. The surface of tho body is very finely corrugated, 
except the frontal process w11icIi is ra t l~er  coarsely ringed. The thorax 
has a dorsal double series of small tooth-like tubercles. Tlie pupa is 
bone-colonred, with a pinkish d o r ~ a l  sufFusion from segments 4 to 11, 
n ~nbdomnl blackish hnnd, with a spot touching it on the ontside in the 



middle of each segment 3 to 11 ; a doml  pink line, with a bleok dot 
on tlre margin of eaoh segment on thk  doml  line ; a doreal, thin, black 
line on the cremaster, and a dorsal darkish line on the anterior procees. 
The pnpa is abont the same breadth from the shouldem to segment 9, 
and is higbest at tlre thorax. Length 31 mm. over all, of mlrich the 
frontal process is 4 mm., nnd the cremaster k 3 mm., breadth 5 mm., 
height a t  segment 9 is 4 mm., height a t  thorax 4.75 mm. 

HABITS. The young larva on emerging from the egg makes a emall 
semi-tube for itself on the nrldelvlide of a leaf, covering the hollow with 
Bilk and atretohing bands of uilk across a t  intervals. Having grown 
somewhat the larva fastens one leaf on top of another and livea 
between tbem, eating the leaf lying under the top one. When abont 
to pnpate the larva wandere, finally pupating on tlre underside of a 
leaf with or witlrout a covering. The pnpa iu fixed to the leaf by the 
tail and by a body-bad. All the sheatlrs, cells, louses, nests or shelters 
oE the larva, by whatever name me choose to call them, are thickly and 
evenly lined with silk. The pnpm are very often found on the dry 
dead leaves round the base oE the palme (Phasnia ylaestrie). 

229. Am ~1.r~1.4 DIOSCORIDES, Fabricins. 
Ojyea sativa, Linn. (Urasiines). 
~ r k s e s  (Orar,~i,~em). 
Tlris ie tlre dmpittia maia, Febricius, of tlie aeoond Kannra list, 

p. 5 4  but Dr. Chr. Anrivillins hae reaently shewn (Ent. Tids., vol. xviii, 
p. 150, n. 65 ( 1897) that A. dioscon'de~ is an older name for it. 

230. ABeo~~caus  I N D I ~ T ~ N ~ T U ~ ,  Moore. 
Qraesea ( Uramineas). 

231. PADUAONA QOLA, Moore. 
Soft graeeee (Gamineas). 

232. BAORIS (Parna~a) CONJUNCTA, Herrich-Schiiffer. 
Zea Mays, Gun.+ (Bramineas). 
Coarse broad-leaved grasses (Gramirum). 
Mr. Bell says that this specie8 k the Ohaprn promnem [recte p-0. 

mineno, Moore=Baoris (Ohpro) h n r i s ,  Mabille], of the first paper, 
p. 371, n. 82. 

233. Broars ocsu, Hewiteon. 
Bambtiea arulldinacea, Willd. ( Graminem). 

Given ar Zca mi# i n  the seoond Kanue'paper, p. 67, 

J. !I. 35 
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Dendrocahmrrs atriotue, Nees (firnine&). 
Ochland~a sti.idula, Thwaites (Qraminem). 

234. BAORIS (Pamaam) KUMARA. Moore. 
Bnmbrisa ansnilinncca, Willd. (Oraminere). 
Ochlatrtlm stridrtln, Tl~wniteu (Graniinede). 
In the first Kanarn paper (p .  370, n. 80) i t  is noted tlrat tliis ~pecies 

feedu on rice, Oryza entiva, Linu., Natuml Order G'ramine~, and tlrat 
the figure of tile larva (pl. F, fig. 4) is represented on a barnbno lenf 
by mistake. Mr. Bell has only bred the larvn on bnmboos, and doubts 
that i t  feeds on rice or on any true grssues. Messrs. Elwes and 
Edmnrds (I.c., p. 276) reoo1.d P. krtrlrnra it1 South Indin only from the 
Nilgiris, in Nurtli I n d h  only from Sikkim, nnd from Java and Borneo. 
In spite of the e1al)orate keys given by tltese gentlemen to distinguish 
the various species of tlte genus, I find i t  extremely difficult to diBer- 
entiate many of the species given ns distinct from colorntion rind m ~ k -  
ingu only. I I~nve not etudied the prehensores, wliich appear to be 
tlie only uafe test by wliich they can be sat iuf~tol i ly  distinguished, 
and that test mill apply to the males only. I possess no spcrirnens of 
B, kun~ara from Kana1.a. 

235. BAORIS (Parsara) PHILIPPINA, Herrich-Soltiiffera 
Bamboo (&aminm). 

. Recorded by Messrs. Elwes and Edwards (I.o., p. 276) fkam 
N. Ci~nam (IC. H. Aitken), but omitted from their two Kanaro lists by 
Messru. Davidson, Bell and Aitken. They have probably failed to 
identify it, placing it under B. ktrmara, Moore, to which apecies it is 
so closely allied tltat in spite of Messrs. Elwes and Edwards koy to 
separato them, I nm often in doubt as to which of the  two species 
I should apportion certnin specimens. B. philippiiaa ie said to knve in 
the forewing n white spot in the submedian il~terspace touching t l ~ e  
submedian nervnre jnst beyond its middle, whici~ B. kumarn lacks. A l l  
my Gnarese specimens possess this spot. Many specimone hate this 
spot very faint indeed, obsolescent in fact, so that one is in doubt as to 
which species these specimens belong. 

LAI~VA.  The Iarvn has t l ~ e  head Iteart-sheped, but i t  is rather 
narrow a t  t l ~ e  top and slightly indented, the vet-tices of the lobes 
being r o u ~ ~ d e d ;  the faco is shiny and pitted all over, without hnire 
except about t l ~ e  moutll where thore are a few ; t l ~ e  colour is mltite, 
with a broad, black band round the head, ending a t  the eyes, s Mack 
line down the centre O F  the face, splitting into two jnst before the 
apex of the clypeus, the two par.ts running pnrallel to the sides of tlie 



dypeus hr a wry &at didanoe, whbn they rtop, add an6 met by a 
brown line phnllel bo the o e n t d  one oommenaing me-fhkd the Eengfh 
of the head from the verhx, and ending whem it; meets bbo furcation 
of the central line; tlie sidee of the olypwre am h e d  with b M ,  and 
there is a black line down the centre of the olypus ; the head is not 
large for the body. The colour of the head rsriem from thnt derwibed 
above to pure white nitl~out ally markinge. The body is more or lexs 
cjliridricnl, lying with the ventrnm flat on Lhe 1mt; the neck is con- 
side~al~ly nm~ower tllnn the liead; the am1 eqqment is Aottenpd, 
ronghened on top by pittinge, i t  lies flat on the surfwe of the leaf, and is 
rounded at the end; segment 12 ia slightly broader then  segment 11, 
being swollen a t  the sidos; tlie Inrva is very Ebble broader a ~ t d  higllcr 
a t  segment 5 tllnn anywhere else. Spirncles smnll, ~.oulid, yellow. 
T l ~ e  surfnce of tlle lnrva is sruootl~, not ahing ; tlie  colon^. is a pure, 
opnqne, blnisli-tvllite all over, with a slight yellowisli tinge oa the 
mlrrgi~is of the frov~t wgmenls, wllioh are finely folded. Length 42 
mm. 

PUPA. The pape is very similnr in eb.pe to that of Ilaorio am- 
jrrrirta, @erricB-Sahiiffe~; also in mode bf rhepeseion eitd in oolour. 
The " b e d "  (long bed-proceae) in etigbtly o n d  dewnwmb, with 
e blunt trip, and a small pieco stuck on bo the top a t  tbs  point wibh a 
slight point diwted Bockwards. The p m b e i s  is free, ~errdhing to the 
hinder margin of eegment 9. The oremaster is long, thin, trinnguhr, 
ecolloped out on the top, transparent. The rurfaoe of the pupa is shiny, 
with minute, erect, thick l i r a  oavering it epsl.eely. The spirsaalar 
marks of wg~oent 2 sire nmrmwly oval in  shallow depreesiorrs. Spiracles 
1inear;whik ; the m a r h  on eegment 2 are t b  mme colonr cre the  body. 
Ooloar of body veiy tramparent dnrkiell %men, with a rather broad, 
domble, d o 4  w11ib h i e  an tLe abdomen. Length 32 nue., b t - ed t l~  6 
mm., length of snoot or beak aloae 3 mm. The gtlp is f&ued by 
the tail and by a band round the body. 

H r ~ r s .  The larva lives in a more or lem laxly-made cylindrical 
cell. I t  pupates free om tbe node& -of a M, awing the eidw 
together slightly a t  either end of the lad. 

e36. Bmms (Pamma) PLBBErA, de -Xio6ville. 
Tliis is the only apooiea in the genne. whiob hes in:tl~e male a tuft 

of long llaira towards the beee-of f i e  forewing on the undereide ~ttnohed 
to the inner mrrgic~ of the wing and turned under and forwards. By 
this ol~mwter alone it is quite eany to di&ingnish the male. Meears. 
Elwea and Ehsrde  (l.o., .p. 274) reoord i t  fiwa Skkim, from J a r s  
ou M. Paul Mabille'e authority, from Kiw Bala mountain m Borneo, 
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and from Pulo h u t  idand near Borneo. In my oollection are specimens 
from Sikliim, and from Taunyoo in Upper Tentuserim of Burma. Its 
oacnrrence in K.nnara ie I think doubtful, and Mr. Bell tell8 me that 
he haa no specimens of i t  in ]lie collection. I t  has never been bred, 
thong11 Mr. Bell says that tho larva feeds on bamboo in the second 
paper. Tlle insect bred was not B plebeitr. 

237. BAORIS (Parnara) CANARAICA, BIoore. 
This species has never been bred. 

238. BAOBIS ( Parnnru) C ~ L A C A ,  Moore. 
Soft, emall grimes (Qramineaa). 

239. Bao~rrs (Pa~laara) aevlrnr, hioore. 
Otyzu eativa, Linn. (Graminem). 
Recorded iu the fir& Kanara paper, p.. 370, n. 79, but omitted by 

Mr. Roll from the second pnper. I t  is doubtless a wrollg identi6cation1 
the specimens referred to being B. gtrttattte, Bremer and Grey, n. 216 
ante, tllough i t  mny occur in Kanam, ns Messre. Elwes and Edwnrds 
(1.0.~ p. 283) record i t  from Bombay. I have no speoimens of 
B. bevcmi from any part of South Indin. In  Bombay Mr. Aitken says 
he has bred it on p s s .  I t  ia doubtful if he knew the specie8 wl~on he 
wrote. 

240. BAOBIS (Chap-a) 8INENsI9, Mabille. 
Recorded as Chapra promnens [recte pronriwtu], Moore, in the first 

Ka~iara  paper, (p. 371, n. 8P), which is synonym of B. m'&, the 
In.va foeding on "Some species of Arnrn." The speciee i s  omirted 
altogetller flwm the aecond paper. Mr. Bell says i t  is r wrong idonhi. 
fication, and that the specimens so recorded were Baoris (Parnr~ra) 
cotajuwta, Hei~ich-Schiiffer. 

241. BAORIU (Chapza) aUBOCHRACsA, Moore. 
Otyza eativa, Linn. (Graminerr). . 

Grnsses (Graminem). 
Nr. Bell thinks that this epeciea and the following are one and the 

same, i n  which I am inclined to follow him, as I have never been able to 
separate them satisfactorily. The form with the underside grey, typiml 
B. rttbochracea, is never found in Kanara in the rains, and is probably 
a dry-season form of B. slathias. Messre. Elwes and Edward  (la., 
p. 875) keep them distinct. They say that the form of the male geni- 
telia is different in the two species. 



242. B ~ o u r s  ( C h a ~ r a )  ~~rar&s,':Fabricius. 
Orysa sativa, Linn. I Bramitiedls ). 
Grasses ( a?.unsinw). 

243. UDASPRS POLUS, Ci-amer. 
Curcum Amada, Itoxb.* (8citartiinea3). 
Km~npferia pandurata, Itoxb. (Scitanrinw). 
Hedychium coronarium, Koenig (Scitamitiece). 
Anzmuna microste~~hunum, Baker (Sci tan~ine~) .  

244,. NOTOCRYPTA FEISTHAMELII, Boisdnval. 
Curcuma A m d a ,  Roxb. (Scitnmineatl). 
Hedychium wonarircm, Koenig (Scifantineas). 
Amnnctm nticrosfephanum, Baker (Scitaminese). 
I n  the second Kanara paper (p. 62) the larva of this species is said 

to fwd on " dlaranta." That genus of p l ~ n t s  is not kept distinct by Sir 
J. D. Hooker, but appears in tlre synonymy of several genera of the 
S&aminm in conjunction with varione species of plants. Meesrs. 
Davidson, Bell and Aitken give N. restrickr, Moore, a species distinct 
from N. jeisthanielii, and describe the  transforrnatiolis of botli. From 
these descriptions the  larvm would appear to differ considerably in the 
two species, and feed on different plnnts, N. feisthitnaalii ou Amomum, 
and N. rentrietu on Ourcuma. Further observations on the  subject are 
very desirable, as Messrs. Elwes and Edwards (I.u., p. 239) unite the  
two. Typically the imagines are quite distinct, but  intermediate ex- 
amples are apparently common. Mr. Bell maintains stoutly that  the 
two speciee are dirrtinct. 

245. SANCUS PULLIQO, Mabille. 
Atnmum microstephunurn, Baker (8citamineas ). 
MI-. Bell says that the larvrs of Sa i i c~~a  pulligo and Notocrypta 

feistha~t~elii, Boisduval, can hardly be dietingoishedl but that  the larvm 
of N. feiuthanzelii and N. restricts, Moore, cannot be, with care, mistaken 
the one for the  other. 

Butterjliee from the Weutern Himlikayas and Kashnhir, with the food- 
plants of their l a r v ~ .  

* In -the seoond Konsre paper, p. 62, the food-plant of thin speaiee ie a id  to 
be Ourcvma ardfilatica, Balirb., whioh is an inoorreot identi5cetion. 
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2. VANESUA CASCHM~RENSIS, Kollrtr. 
Urtica pamiflorcr, Roxb. ( Urficacrrt?). 

3. VANESSA XAN.CHOMEL~U, Wiener Ve~-zeicl l~~i~s .  
Salix tetrasperrila, Roxb. (Salicilzeze). 

4. THECLA SAESANIDES, Kollnr. 
Gadi!lojera utroprl)-purea, Hamilt. ( L ~ g r i m i n o ~ w ) .  

5. HYSUDKA SELIRA, Moore. 
Itdigofera atropz~rpurea, Hamilt. (Legro)ainos~). 

I may note that in the descriptions of la~~vm above fourteen seg- 
ments are a l w y s  recko~red ; all fourteen nre very obvious in some la~*ve, 
the head being the firat, the anal flap the fourteentlr ; all fourtees 
somites are ve1.y distinct also in some pupae, hardly distinguiehable as 
regards 13 and 14 in others. Segment 213, Qc., is the mwgin common 
to segment 2 and segment 3. 

XV.-Note on tk avian genua Harpactes, Swainam.-By LIOBEL DE 

NIC~VILLE,  Nnfural Histmy Secretary. 
In  a footnote on p. 130 ante Colonel C. T. BinKharn points out tliat 

the genus Harpactes of Swrtiuson cannot be used for. a genus of  bird^, 
being preoccupied. This w ~ s  first pointed out by Cabnuis and Heine in 
Mne, Hein., n. iv, pt. 2, p. 154 (2863), a ~ ~ d  referred to by Mr. Charles 
W. Richmond in Proc. United States Nation~l &iueeurn, vol. xvii, p. 602, 
footnote (1894) ; by Mr. Harry C. 0bel.holser iu Proc. Acad. Nat. 
Sciences Pliiladelphia, 1899, p. 206; and in the Ibis,   eve nth series, 
vol. vi, p. 555 (1900). Messrs. Cabanis and Heine, Richmond, and 
Oberholser specify Pyrotrogon, Bonaparte, FIB the name by which tlrese 
birds should be generically known, the typical species being Trogon 
ardene, Temminck. 



I N D E X  SLIP .  

ZOOLOGY. N. 
MASSON, W. P.-Note on four Mammals from the neighbourhood of 

Darjeeling. Journ. As. Soo. Bengal, LXIX, Pt. ii, 1900, pp. 
89-90. 

[Mammnlia. Carnivora. Ursidm.] 

Ursus rnnl~gatius (Tree bear). 
U~gue tibetanus (Ground bear). 

Occurrel~ce of, in the Darjeeling District. 

[Mammalia. Rodeotin. Hystricids. J 

Atl~erura macl.ura (Asiatic brush-tailed porcupine). 
Occurrence of, i11 the Darjeeling Dintrict. 

[M~rmmalia. Ungulatn. Bovidm.] 

Nernot.hmdne bubaliria (goat-antelope or eerow). 
Cemse goral (goral) . 

Occurrence of, in the Darjeeling and Sikkim Dintricts. 
Darjeeling and Sikkim  district.^, occurrence of tree and ground 

bears, Asiatic brush-tailed porcupine, goat-antelope a11d goi.al. 

MATHEMATICS. A. 
DUTT, PROMOTBONATH.-On a new method of treating the properties 

of the c i l ~ l e  nnd analogous mattera. Journ. As. Soc. Bengal, 
LXIX, Pt. ii, 1900, pp. 91-97. 

Tile circle. 
New method of treating the properties of. 

PHYSICS. C. 
DUTT, h o ~ o ~ ~ o a r ~ ~ . - E x p e r i m e n t a l  msssnrement of the velocity 

of e o u ~ ~ d  from observations in a railway train. Journ. As. Soc. 
Bengal, LXIX, Pt. ii, 1900, pp. 96-97. 

Velocity of sound. 
Measurement of, from obaervatione in R railway train. 





CHEhfISTRY. 
&IUKBWI, P.-Note on a method of detecting free Pl~ospliorns. 

J o n n .  As. Soc. Bengal, LXIX, Pt. ii, 1900, pp. 97-101. 
Pho~phorus (free). 

Method of detecting. 

ZOOLOGY. N. 
WALTON, H. J.-Note on the occurrence of Rhodonpizn obuoleta 

(Lit-ht.) in tile Tochi Valley. Journ. As. Soc. Bengal, LXIX, 
Pt. ii, 1900, pp. 101-102. 

[Aves. Passeres. F~~in~gillids.] 
Rhodospiza obsolete (Desert Rose-Finch). 

Occurrence of, in tlio Tochi Vnlley. 
Tochi Valley, occurrence of the Desert Roee-Finch. 

ZOOLOGY. N. 
BINGHAM, C. T. and THOYPSOK, H. N.-On the Birds collected and 

observed in the Southern Shan States of Upper Burma. Journ. 
AR. Soc. 13enga1, LXIX, Pt. ii, 1900, pp. 102-142. 

Rirda, a collection of, from Sonthern Shnn States. 
Southern Shan States, a collection of birds from. 

ZOOLOGY. N. 
FINN, F.-On tlie fo1.m of Cormornnt inhabiting the Crorette Islands. 

Jonrn. As. SOC. Bengal, LXIX, Pt.  ii, 1900, p. 143. 
[Aves. Steganopodes. Phalacrocoracidm.] 

Phalacrocorax verrncosns ? or 
Phalacrocornx melsnogenys (Blyth). 

Occurrence of, in the Croxette Isl~nd.~r.  
Crozette Iulandu, cormorant inhabitiug the. 

ZOOLOGY. N. 
FINN, F. and TCRSER, H. H.-On tmo rare Indian Phensants. 

Journ. As. Soc. Bengnl, LXIX, Pt. ii, 1900, pp. 1441-146. 

[Aveu. Gallinae. Phasianidm.] 
Phasianua humiae. 
Gennoeus dnvisoni ? 

Occurrence of, in tlie Chin Hills. 
Chin Hills, occurrence of two rarc Indian Phearantr. 





ZOOLOGY. N. 
FINN, F.-Notes on tlie structure and function of tlie traclieal bulb 

in male Anatidm. Journ. As. Soc. Bengnl, LXIX, P t .  ii, 1900, 
pp. 147-149. 

[Aves. Auseres. Anatidce.] 

Nettopus coromrtndelianus. 
Absence of tracheal bulb in the male ... ... p. 147 

Aix galericnlata, Cairina moschata x Anas boschas, and 
Casnrca rotila. 

Presence of tracheal bulb in the male ... ... p. 148 
Tracheal bulb. 

Function of, in drakes ... . . . ... p. 148 
Difference in size of, influences the voice of drakes p. 149 

ZOOLOGY. N. 
NIC~VILLE,  L. DE.-Note on Calinaga, nn aberrant genus of Asiatic 

Butterflies. J o u ~ n .  As. Soc. Bengal, LXIX, Pt. ii, 1900, pp. 
150-155. 

[Hexspoda. Rhopalocera. Nymphalidm.] 

Calinega. 
Various positions in ttie Butterfly order. 
Description of foreleg. 
Geographical range of. 
All species probably mimetic. 

ZOOLOGY. N. 
WALTON, H. J.-Notes on birds collected in Kumnon. Journ. As. 

Soc. B e n ~ a l ,  LXIX, Pt .  ii, 1900, pp. 155-168. 
Birds, a collection of, from Kun~aou. 
Kumaon, a collection of birds from. 

BOTANY. 11. 
PRAIN,  D.-Some new plants from Enstern India. Jonrn. As. Soc. 

Bengal, LXIX, Pt. ii, 1900, pp. 168-174 [in part (see also 
separate slip King and Prain).] 

Tiliacere, new, from Eastern India. Labintm, new, from Emtern India. 
Gewia (Eugrewia) nagensium Qon~phortmma (Pogoeiphon) 

(p. 168). i ~ ~ q i n a t  urn (p. 172). 





Asclepiadaceae, new, from Eastern Liliacem, new, from Eastern India. 
India. Smilax (Eumilux) Pottiiageri 

Ceropegia kacl~inensis (p. 170). (p. 174). 
Acanthacem, new, from Eastern Aroides, new, from Eastern India. 

India. C~yptocory~ae Cruddasiana 
Uym,wstachyum (Cryptophrag- (p. 174). 

nriunr) Listeri (p. 171). 

Il. Bpp. 

Eastern India, new plants from 

BOTANY. M. 
KING, SIR GEOROE and PRAIN, D.-Some new plants from Eastern 

India. Jourli. As. Soc. Bengal, LXIX,  Pt. ii. 19U0, pp. 168-174, 
[iu part (see also separate slip, Prain)]. 

Olacinem, new, from Eastern India. Asclepiadacere, new, from Eastern 
Uomphandra sewata (p.  169). India. 

Combretacem, new, from Eastern Xalrdenia (Ettmalrdenia) 
India. leiocarpa ( p. 170). 

comb re tun^ kachinense (p. 169). Acanthacem, new, from Eastern 
India. 

Oleacem, new, from Eastern India. Peliutrophe longffolia (p. 171). 
Jusminum excellena (p. 169). Chlo~~anthucem, new, from Eastern 

I udii~. 
Clbloranthrrs kuchi~rensis (p. 173) 

Eastern India, new plants from 

BOTANY. 141. 
PRAIN, D.-A list of the Asiatic species of Ormosia. Journ. As. 

Soc. Bengal, LXIX, Pt .  ii, 1900, pp. 175-186. 

Ormosia- 
Synonymy . . . ... ... pp. 175-176 
Key to the species ... ... ... pp. 177-179 
Description of the species ... ... pp. 179-185. 
Table of distribution OF South-Eastern-Bsiilbic 

syeciee . ;. . , . . . ,  ... p. 186 





Legnminosm, new, from China. 
Onno& Henryi, n. sp. (p. 180) ; 0. yula~tarleluis, n. sp. (p. 183). 

Lsguminosm, new, from Kaohin Hills. 
Ornrosia inopinnta, n. sp. (p. 181) ; 0. inopitbata, var. t,qpiecr 

(nov.) (p. 181) ; 0. inopinatn, var. dubia (nov.) (p. 181) ; 
0. krzq n. sp. (p. 182). 

Ormosia pl i t a ,  n. n. for 0. rtitida, P~nain nec Vogel (p. 184). 
China and Kachin Hills, new plants from. 

ZOOLOGY. N. 
Nrcf VII.LE, L. D E . - T ~ ~  Food-plants of the Butterflies of Ihe Kanaln 

District of the Bombay Presidency, with a revision of the species 
of Butterflies there occnring. Journ. As. Soc Bengal, LXIX, 
Pt .  ii, 1900, pp. 187-277. 

[Hexapoda. Rhopaloce1.a.1 

Food-plants, list oE Butterflies in the Kanaln District pp. 193-215 
Butterflies, list of in the Kanara District ... pp. 215-277 
Kanara Uistrict, list of Butterflies and their food-plmt~. 

ZOOLOGY. N. 
NICLVILLE, L. DE.-Butterflies from the Westelm Himabyss a t ~ d  

Kaahmir, with the food-plants of their Inrvae. Jon1.11. As. Soc. 
Bengal, LXIX, Pt. ii 1900, pp. 214-215, 277-278. 

[Hexapoda Rhopalocera. j 

Food-plants of larvae. 
Of Butterflies of Wester11 Himalayas and Kaahmir. 

Weetern Himalayae and Kashmir, butterflies and larvae, food-plants. 

ZOOLOGY. N. 
N I C ~  VILLE, L. DE. -No~ on the avian genns Harpactes, Swainson. 

Journ. As. Soc. Bengal, LXIX, Pt. ii, 1900, p. 278. 

[Aves. Trogones. Trogonidae.] 

Harpactes, Swainson- 
Superseded by Pyrotrogon, Bonaparte (vide authors quoted). 

Pyrotrogou, Bonapa~te- 
Supersedes Harpactes, Swaiptiou (vide authors quoted). 





I N D E X  S L I P .  
PHYSIOLOGY. Q .  

ROGERS, L.--The relation~hip of the water-snpply, water-logging, 
and tlle distribution of Anopheles Mosquitos reupectively, to the 
prcvalence of Malaria north of Calcutta. Jonm. As. Soc. Bengal, 
LYIX, Pt.  ii, 1900, pp. 457476, and map. 

(1) Water-supply and (2) water-logged areas. 
Nature and extent and method of enquiries of '1) 

and ( 2 )  ... ... . . . ... pp. 457458 
Generti.1 rcsults of Spleen percent,age tabulated 

i t l (2)  ... ... . . . ... pp. 458-460 
Va1,iation in Spleen rate by wards in (2) ... pp. 460-473 

Anopheles hfosquitos. 
Distribution of ... . . . ... pp. 47.3474 
Co~~clusions . . . ... ... ... pp. 475476 

CHEMISTRY. D. 
RAY, P. C.-Further Researcheu on hfe~.curous Nitrite 

anrl its Derivatives. Journ. As. Soc. Beugal, LXIX. 
Pt .  ii, 1900, pp. 476-485. 

BIercnrous Nitrite. 
Method of preparing-on a large scale ... pp. 476-477 

7 > -chemictlly pure ... pp. 477-478 
Interaction w i t h  Ethyl Iodide ... ... pp. 478180 

9 Nitro Ethane ... ... pp. 480-481 
BIercut.ous and Jfercnric Nitrites. 

Intcrnction with Nitrites of silver and sodium ... pp. 481484 
I ) ~ S C I ~ S R ~ ~ I I  of result,s ... ... ... p. 484 
Table of resolts of Analyses ... ... p. 486 

CHE;\IISTItY. D. 
RAY, P. C.-On hlercurous Iodide-A new method 

its prt=p~~.atiot~.  Journ. As. SOC. Bengal, LXIX, 
Pt,. ii, 1900, pp. 4%-11.88. 

Blercurous Iodide. 
Kcs~tlts of experiments ... ... ... p. 486 
C+eue~.c~I propet,ties ... ... ... pp. 486-487 
ltcsult of Analpais ... ... ... pp. 487-488 

BOTANY. J1. 
GAMRLU, J. S. and PRAIN, D.-Description of a new 

Hima1a)an genus of Orohanchacem. Journ. As. Soc. 
Bengd, LXIY, Pt.  ii, 1900, pp. 488489. 
Orohanchacem, new, from N. W. Himnlayas. 

Gleudocia in. gen.) p. 488; G. ruboruin (n. sp.) p. 489. 
N. W. Himalayas, uew plant from. 
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XV1.-hfateriak for a Carcdnologieol Fauna of India. ATo. 6. The 
Brndyvra Oaton~topa, or Qraproictea.-By A. ALCOCK, M.B , 

C.M.Z.S., Strperintendent of the Indian Mturetrm. 

[Bsreived 86th June; Bead 4th July.] 

In treating the Catornetopes I have in tbe main followed the scl~eme 
of Milne Edwards (Annalee den BaMncer NatwelLm for 1852 and 1855) 
~le modified by Dana, and I may introdnoe this paper with a statement, 
of the poinb at which i t  deviates from the forme: of those classicel 
works. 

In the firat plaoe, following Dana and most subeeqnent m t h m ,  I 
have evioted the Telphwicb. With them mast duo go Qecadnucus, 
which is an nndonbted Telphaaoid, althongh it is pemi~tent l~  r a w  
with tbe Cileworoinidm. 

Again I have followed the lend of Dam in hie treatment of the 
Uonqplacdlla of Milne Edwards, the genera of whioh are distribuw 
among the O y p l i d R s  and the aeearmine h p d k ,  wbile Qonoplaz itself 
is 1-elegated to the C n r c i n o p l ~ .  

Thie step neceseitates a considerable enlargement of Milne E d w d  
poup 6f Carcinoplacs'w, and a ~ 8 ~ 0 ~ t r a o t i o n  of hie O c y p o d i n ~ ,  and in 
crorrying thie out I have in the main followed Dana's admirable system. 

The isolation of hfyctirb .is an independent family, which was flmt 
suggesfed by Dana, in  here accented, but at the same time I fully a p e  
with Milne Edwards estimate of tbis ringular form RS g " ~ ~ t e l l i t e  " of 
the Oqpodoids. 
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280 A. Alcock-Oarcitto2ogicnZ Fauna of India. [No. 3, 

In grouping the genera of the QrapBida I have departed very little 
from the arrangement of Milne Edwarda, who recognized-though his 
SUCCeSSOrE4 have ignored it--the independence of the Varuno group. 

I have adopted Dana's family o f  Qmcarcinidas, but with some 
hesitation, for Milne Edwards' estimation of the group as a subfamily 
of Qrapgidda has much to recommend it. 

I gladly follow Milne Edwards in recognizing the Hymenosomn 
group &I a -tr&u &ncipale not 'dist&ntly related to'the Oqpodes and 
quite distinct from and independent of the Piqtnoteres group. 

As regards additions to the Cabmetopa ss known to and recognized 
by Milne Edwards, I may mention the Bhizopina (Stimpson, Miera), 
the .%ezup6dintzi the Paliddse (which include Cymopolia formerly 
classed with the Dorippidm), and the new family Ptenoplacidas. 

From the system of Dana I would dissent only in separating the 
Hynrenosoma-group from the Pinnotmidas ; in enlarging the Bcopimerim 
(=Dot im)  a t  the expense of the Ocypodida; in splitting the Qrapa'nm 
in& two equal gronps,-one ronnd Q~npsus, the other round Varrrnn ; 
and in removing Gecarcinncus from tha Geoca~cinidsa. 

The scheme of claaeidcation proposed by Miera seems to me to, 
to6 often, disregard natural relations without facilitating the recognition 
of spoies by way of compensation. 

The most conflpicnous instance is the family Pinnoteridas, in which 
we find Pinnotares and its kindred included with such undoubted 
Ooypodoids aa Dotilla and Bcopimera, with Mictyrir, with Hymenosmna 
and its alliee, and finally with Hezapus whose affinities are quite clearly 
with the Rhimpina,. 

Again by the exalnsion of 8copimet.a and Dotilb and by the 
inclnsion of the Qonoplacidas, Miers family of Ooypalidm becornen 
unnatural and incomplete. 

I follow Miera in treating the Rhilrropinm se a subfamily of Carcino- 
p lae ih .  

Ortmann obvistee some difamlties by separating Gomp2aa and 
Owmatocarcinw from the Oarcinopkroidas 8s a distinct family, nnd by 
altogether removing the Hymenoaomidm from the Catometopee. By the 
lbtter step his Pinnoteridm gain in natural value, as they further-do 
by the restoration of Scqpimera and Dotilk to their p l m  amozig,the 
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Ooypedoide ; eo that both hie Pinnoterids and Ocypodidas a1.e far more 
. . 

natural familiee than those of Miers. I am doubtful, however, whether 
O r t m w  has asaigned ite full rank to Mictyrir, or their proper plwe to 
the H ~ ~ n a p .  . . . .  

The Catornetope -be of the Illdial1 fvuua number about IN, of 
which 136 are notioed in the present paper. Of these, 31 are 
uow oaisnw, and include 2 speoiea of Libyetea, 1 of Peopheticue, 2 of 
Litochira, 1 of Nototryz, 1 of Ceratoplax, 1 of l'yplilocareinus, 2 of 
Pinnotersr, 3 of Dotilla, 2 of 8eopinasra, 1 of Clislostoma, 1 of Tyloobaplux, 
1 of Eluntena, 2 of Hymeuicw, 2 of Ptycbgnathw, 1 of Pyzidognathue, 
3 of Smarnia, 2 of Palicue (Cymopolia), and 1 of each of the following 
new genera, Typhlocarcitlodes (Rhizopim~), Lambdophallue (Eexapodincs), 
and Ohaemocarcinope (Asthenognathinm). 

The new species are, for the most part, either little c~.abs that are 
liable to be overlooked, or inhabihnfs of depths which, though moderate, 
are inocoeeaible to ordinary collectors. 

As heretofore, most of ti19 new ppecies come from the copious collec- 
t i ~ n a  of the " Investigator" and will be duly figured i n  the Illustrations 
of th Zoology of the R.I.Y.S. Incedigator. 

Tribe CATOMETOPA. 

Quadrikrtaa, Latreille (pt.), Fam. Nat. da w e  Anim. p. 269. 
Catombtopw, Miloe Edwards (pt.), Hist. Not. & ~ b .  11. p. 1. 
CaRMi (pt.), OEypOdea, Urapui, Pinnotheridea, De Haw, Faun. Jnpon. Crart. 
Ocypodidss, Milne Edwardr (pt.), Ann. Soi. Nat., Zd., (3) XVIII. 1862, pp. 128, 

140. 
Brapaoidea, Dana, U. 8. Expl. Exp. Onurt, pt. I. pp. 67, 306. 
Catornctop, Miers, Ohallenger Braohyora, p. 216. 
Oatonutqpq Ortmeno, Zwl. Jehrb., Byat. VII. 1898-94, pp. 411, 688, plug 

Majoidsa Hpcmosomidse, p. 31 : and in Bronn's Thier Beioh, V. ii. Arthropods, pp. 
1165,1168, 1175. 

The oarapace is variable, but commonly and typically it is trans- 
verse, more or lee8 quadrate, with large branchiel and small and 
indietinot hepatio regions and a broad front. The front also is variable 
in form, but typically i t  is much ddexed. 

The orbita, typically, occupy the wl~ole 01- the greater part of the 
anterior border of the cmapaoe on eiblier side of the f rwt .  The 
typical fold of the antenunlea ie tranaverse ; bab i t  may be oblique, or 
nearly vertAoal, sad in a few caee~~ them are no dietinut foew a t  all into 
which these appendagee mu fold. 

The epiebome, typically, is artrunelg ehorb, bat o~cwioaally i t  ib  
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of considerable length. The b u m 1  orifice is typically, but by no 
means always, e q m  oat.. 

The palp of the external maxillipeds usnally articnlatea either a t  
the summit, or a t  or near the extarnal angle, of the merue ; but ofbn, 
as in almost the whole family Borrophoiclas, it artiodates distinctly a t  
the antelso-internal angle. 

The genital ducts of the mole ueua2ly perforate the etmrum opposite 
the lest pair of legs: if, as happens in the fnmily Qotrqkroidas, they 
perforate the beses of the last pair of legs, t h y  pas8 forwar& to their 
tiatisation in a groove in the stsmuna. 

The abdomen of the male is very often norrow a t  its base aud so 
doee not cover all the spsce between the laat pair of legs. 

The branohim are ofbn fewer than &from 8 to 8-n either side : 
their efferent channels open on either side of the palnte. 

The Catometopa may be divided into 9 families. One of theee, the 
Gorwplacidde, so oloeely approaahea the Cyclometope family Xarthidte 
that such Xanthoid forms es Qeryon and Oamptoplaz have by some 
authors been inoluded in it, while, on the other hand, some of its coneti- 
tnent genere, such as Gonoplax and aarcinoplaz, have been ranged among 
the Cyclometopes. 

Three other families, namely, the Grapsi&, tile Qeocarcinidas, and 
the Oypwlidde, include the typical Catometopee, upon whioh our general . 
conception of the group ia founded. 

The remaining five families are more or less aberrant, they are tile 
Pinnot&, the Mictyridas, the Hymenoeomib, the Palieidas, and the 
Ptenoplacidas. 

Of these aberrant families, the Pinnoter4dm are probebly most nearly 
related to the B o n o p M ,  the Mutyridm to the O q y ~  and the 
Palicida, to the 6bapsidaa 

The true position of the Hymenosomidde appears to me to be still 
doubtful. Many authors place them near the Ph~noteridm and Mictyridm, 
and T think that their most natural place ie alongside the Mietyridrc. 
Ortm~nn alone boldly removee them fmm the Catornetope grade al- 
together und unites them with the Oxprhynchr, which I thir~k is a 
decided mistake. 

There remains the family Ptmoplacida3, whioh inoludee the single 
species Pknqploz *wtopur. This, though i t  her a snperficial resemblrnos 
to Macrophthahnous, is remote from that genus in many important oha- 
raoters, and, though i t  bas no look of Hsacrpus, yet shows en attraotiou 
ta Ec~wpus and LambdopLUua that con hardly be &dental. 
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The 9 families may be oharaote~ized ae followe, their compass in 
relation to the schemes of other authors will be noted in the sequel :- 

Family GOHOPLACIDE. Marine Catornetopes closely reeembling 
Cyclometopes. The palp of the external maxillipeds articulates a t  or 
near the antero-internal angle of the mema, never a t  the antero-external 
angle or a t  the middle of the anterior border : the exognath of the extarnel 
maxillipeds is of normal size and is not concealed. The interantennnlar 
septum is a thin plate. The divieion of the orbit into two fossm ia not 
merited. 

Family ~ B A P ~ I D ~ .  Littoral (lock-haunting), or pelagio (drift-weed 
and timber-haunting), or estuarine and palndine, or fluviatile, or rarely 
terrene Catometopee. The palp of the external maxillipeds articnlatse 
either a t  the antem-external angle, or a t  the enmmit, or a t  the middle 
of the anterior bolder of the merns : the exognath is either abnormally 
slender or abnormally broad. The interantennnlnr septum is very broad. 
The division of the orbit into two fosss ie aacented. [Front of great 
b d t h  : carapace usually quadrilateral, with the lateral borders either 
straight, or very slightly arclied, and the orbits at  or very near the 
antelso-lateral angles : the buccal cavela is eqnare and there is generally 
rr gap, which is often large and rhomboidal, between the external 
maxillipeds]. Male openings sternal. 

k'amily G ~ W A H C I N I  D B .  l la~reue CatOmetopes (Land-crab) . The 
pnlp of the ex te rn~l  maxillipds articulates either a t  the autero-external 
allgle or a t  the middle of the anteriot. border of the merns (but ie 
nometimes, though never in any Indian species, completely hidden 
behind the merns) : the exognath is slender and inoonspicnona (some- 
times more or lees concealed) and sometimes caniee no fbgellnm. 
The interantennnhr septnm ie very broad and the antennnlar foeea, 
are narrow. The front ia of moderate breadth and always strongly 
deflexed: the carapace is more or leea transversely oval, the a n t m -  
Literal bordsr8 being strongly arched and tlre fronto-orbital b e .  being 
rey mtuh leas than the greatest breadth of the camporee. In  all the 
Indian fonns there is a wid0 rhomboidal gap betweea the exterm1 
maxillipeds. Male oponing ablnal. 

Family OCYPODIDB. Amphibious littoral and estnarioe crabs, 
burrowing, and commonly gregrrions. The palp of the external mluil. 
lipeds is coerce, and articulates a t  or near the a n t e r o - e x ~ m l  angle ot 
the merns : the exognath is generally eleuder and often more or lma 
concealed. The interantenunlar reptum ie generally broad, but in ona 



'284 A. Alcock-Cartinological Fauna of India. [No. 

suhfaruily (Macrophthal~nhd is a thin plate. The front is usually of no 
great breadth, and is often a narrow lobe more or lees deflexed. The 
orbite occupy tho whole anterior border of the carapace ontside the  
front, and their outer wall (between the far ends of the upper and 
lower borders) is often defective. The buocal cavern is usuolly large 
end a little ilarrower in front than behind, the extwnal maxillipeda 
are foliaceous and u~ua l ly  completely close it., but i f  they do not they 
never leave between then1 a wide rhoruboidnl space exposing the 
mandiblee. The abdomen of the male is narrow, Male openings 
uternal. 

Fat~iily P I N N O T E R I D ~ .  Small crabs, usually livit~g as cornmensale 
in tile mat~tle-cnvity of Bivalve Mollnsks or hcidians ,  in the cloaza of 
Holothuriaus, i n  worm-tubes, or in coral-stocks, and hence often 
exhibiting degeneration of some of the 01-gans of special sense. The 
external maxillipeds vary : the merus, though often very large, is never 
qoadrilateral, and never carried the  palp distinctly nt the a n h m -  
internal ~ n g l e  : the ischium is often small, and is sometimes absent or  
i~ldistinguishably fused with the merus, in which case the merue lies 
with its long axis directed obliquely or almost trausversely inwards : 
the exogr~nth is small nnd more or less concealed. 'l'he interantennnlar 
septum, when distinguishable, is a thin plate. [The front is narrow, 
the eyes and orbita very stnall, the cornem sometimes obsolescent: 
thc an ten~~u les  and autennoe are ueually very small and cramped. Tlte 
buccal cavern is short and of great breadth, being commonly semi- 
circular iu outline. Tho male abdomen is very narrow]. Male 
openings sternal. 

Family MICTYRIDX. Amphibiou~ Catornetopes resembling the 
Ooypodid~  in babih. The buccal caveril is of enormous size and is 
completely closed by the enormous foliaceous convex external maxil- 
lipeds, whose coarse palp artionlatea wlth tho antem-external angle 
of the merns, and whose short slender exognatl~ is entirely co~lcealed 
a ~ t d  oarriea 110 flagellum. The iute~antennular septum is nnrrow. 
The orbita are represented by a small post-ocular spine, the  eyes being 
quite unconcealed. [Carapace elongate-globose : front a nnrrow decli- 
vow lobe : the rudimentary antennnlar flagella fold nearly vertiaally, 
and are a good deal concealed by the  front : the abdomen of the male 
resembles that  of the female and uovers the greater part of 6he &mum. 
No melnbranoue epaces (tymnpcrna) on the meropoditea of the l e p  or on 
&he rtornum]. Mole openingr .Cernel. 
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- Flcmily HPITENOROMIDX. Small marine and eatunrinn C~tometopr- 
having a cnrionu ultperficial re~emblnncc to Rome of the Otyrhynch 
crabs of the Innchine subfamily, a resemblance heightened by the fact. 
t h ~ t  the epistome is sometimes. nearly as loog as broad. The palp of 
the external maxillipeds articulates near the antero-external angle of 
the merus, but aa the antero-internal angle of the merue is sometimes 
truncated the true relations of the palp are often not qdite clehr v kbe 
exognath is slender and partly or entirely concealed. There are no' 
orbits and the eyes are exposed and little retractile. [Carapace thin, 
flat, triangular or subcircular, not very well calcified, usually produced 
to form a horizontal rostrum. Antennnlar fossre sllallow and ill defined. 
Antenna1 peduncle slender. Buccnl cavern square, the iachium of the 
external maxillipeds well developed]. Mnle openings s t e m l .  

Family PALICIDE. Small Catometopes having a sort of D o r i w  
appearance. The Indian members of the family are found among coral- 
end shell-shingle, nt a moderate depth, and have a kind of protective 
resemblance to an eroded flake of coral rock. The external maxillipeds 
close the buccal cavern ventrally but not auteriorly : their merns is a 
vely small joint articulating with the retreating antero-external anglc 
of the iscllinrn, and carrying the pslp a t  the middle of the oblique-lying 
anterior (or inner) l~order, their exognath is not concealed and is rather 
broad. The ir~terantennnlar septum is a thin plate. The orbit has 2 or 
3 deep gapu i l l  the upper border. Front of moderate breadth, little 01- 

not nt all deflexed : a~itennal flagella of good lellgtll : epistomc absent, : 
ahdomen of male narrow. Compared with the other 3 pairs, the 4/11 
(last) pail- of lep, which are do>rcclly situated, are rrcdimentavg in nll the 
Indian species. Male openings sternal : female openitrgs placed f ( ~ r  
jonuard on the sternctl seginent coiresponding with the Jirst pail o/ amhnla- 
t o ~ y  legs (2nd pemopods). 

Family PTENOPLLOIDL. Represented by an ~ber ran t  Catornetope 
found only in Indian Beaa a t  a depth of 100 to 250 fathoms. The 
external maxillipeda are slender and snbpediform, not nearly covering 
%he bnccal cadty : their p l p  articulates with the summit of the slender 
merus: their exogtlafh is of normal Biee and form, and ie not conceal&. 
The interantennnlar septum is a thin rudimenta~y plate. Tlle orbits 
are very illcomplete below, The front is a narrow, little deflexed lobe. 
No distitlct nntennular fossae, A~ltennal flegella of good length. No 
epistome. Abdomen of malo narrow. Compared with the otlier 3 
pnirs, the last (fnrcrth) pair o j  legs are rl~dimevttrry, being a t n  placed close 
together do~nally : the last wgnuntt of the sternum io  nlso ~rcdin~entar~. 

..-- - 
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The male openings are in the bnee~ of t,he I R R ~  pair of legs bnt the dnote 
rnn forward in a sternal groove. 

Moet of these families can be furtl~er split into mbfamilies, ae is 
shown in the following scheme :- 

Family GONOPLACIDIE, Dana. 

Uonoplaciens, Milne Edwards (pt.), Hint. Nat. Crnat. 11. 68. 
OonoplacCe Cancdroides ploa Careiiaoplacinze, Milne Edwards, Ann. Soi. Nlrt. 

Zool. (8) XVIII. 1862, pp. 162, 161. 
Oompkrcidre, Dana, U. 8. Expl. Exp. Cmat. pt. I. pp. 808,810. 
Carcinoplaciw plna Gonoplaciiw plus Heaapodina?, Miera, Challenger Braobpre, 

pp  !482,287, 275. 
CarcinopEaeini, Ortmann, 2001. Jahrb., Syat., VII. 1898-94, p. 888. 
Carciqlaeida? plna Qonoplacida ploa Hesnpodina, Ortmann in Rronn's Thier 

Reiah, tom. cit. pp. 1176, 1176, 1177. 

This family may be divided iuto the 5 following subfamilies :- 
Snbfamily I. P~EUD~U~OMBILINE (Carcboplaai~we Miera, Ca~.ei?ra- 

&cidae Ortmann). Carapace Xenthoid, the ~*egions seldom mell 
defined: front ~~aua l ly  of good breadth and square cnt, often little 
deflexed: eyes and orbits of 110lma1 ~ i z e  nnd form, the eyes well 

end tlle eyestalks normnlly movable exoept in celatain deep- 
89% genera : tile antennulea fold tmusvemely : antenna1 flagella of fair 
length. Epistome mell defined : buccal cavern square-cut and nennlly 
completely closed by the ext.erarr1 maxillipeds, mhioh have a ~nbquadrnte 
morns. The base of the male abdomen covers thc whole space between 
the last pair of legs. M ~ l e  openill@ not sternal. 

Subfamily 11. GONOPLACIKE (QonopMn89 Miera, Qomplacicide 
Ortmann). T l ~ e  anterior border of the snbqnadmte cainpace ie entirely 
w n p i e d  by the 4nal.e-cut front and orbite, the front being either 
n-w or of fair breadth, and the orbib being long narrow trenohes for 
the elongate eyeetalks. I n  other respects ~irnilar to the P8eccdorhm- 
b i Z i ~ .  

Snbfarnily 111. PRIONOPLACINE (not l~epreeented in India). Diffem 
from Peerrrlorhombilinm only in the form of the msle abdomen, which i n  
not broad enough a t  b ~ a e  b cover all the   pace between the last pair 
of legs. 
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Sobfamily IV. RH~ZOPINE (Rhkopim Miem, Ortmann). With 
the exception of one species (Notonyx nitidus) the eyestalks are fixed, 
and very often the " cornea " is minute or obsolete : the lower border of 
the orbit has a tendency to rnn downwards towards the epistome. The 
campace usually has its antero-lateral corners cut away and rounded 
off: the front may be square-cut and broad, but is more often narrow 
and more or less distinctly bilobed and deflexed. Tho antennnles may 
be of fair size and transversely folded, but more often, owing to the 
nalmwness of the front, they are cramped, and fold obliquely: some- 
times they cannot be folded in their fosss a t  all. Antenna1 flagella 
usually short. The epistome may either be well defined and prominent, 
01. ill defined and sunken. The bnccal cavern may be squarish, but it 
often is decreased in breadth anteriorly : the external maxillipeds have 
a square m e l a  and may completely close the buccal cavern, or there 
may be a gap between them. The male abdomen does not nearly cover 
the space between the last pair of ambulatory legs. Male openings 
sternal. 

Subfamily V. HEXAPOD~NIE (Pinnot&-Hezapdim Miers, 
Ortmann). Only three pairs of legs besidas the ehelipeds, the last segment 
of the sternttm also aborted. Carapace mucll broader than long wit11 the 
antero-lateral cornere cut away and rounded off. Front narrow : eyes, 
orbits and anbnnm small : the antennules fold transversely. Epistome 
well defined : bnccal cavern with the sides a little anteriorly-convergent, 
01. not, uearly closed by the external maxillipeds, whose merns is either 
quadrate or has the antero-exbrnal angle rounded off. The male abdo- 
men does not nearly fill the space between the last pair of ambulatory 
legs. Male openings sternal. 

Family PINNOTERIDE, Edw. 

Pinnotherich, De Haan (part), Faun. Japon., Crnet., pp. 6,:SC. 
PinnothBtiena, Milne Edwards (part), Hist. Nat. Crust. 11.28. 
Pinnotkinre, Milne Edwards, Ann. 8oi. Nat. Zool. (3) XVIII. 1862, p. 198, and 

XX. 1863, p. 816: Dana, U. 8. Expl. Exp., Cmt. pt. I. pp. 378, 879: Miem, 
Challenger Brachyura, p. 274: Ortmano, Zool. Jahrb., Syst., VII. 1893-94, p. 691 ; 
m d  in Bronn's Thier Beioh, tom. tit. p. 1177. 

I propose, with some diffidence, as I have not examined enough of 
the forms included, to divide this family into 4 subfamilies :- 

Subfamily I. PINNOTEBIN&. Ischium of the eiternal maxillipeds 
either rudimentary, or indistinguishably fused with the merns to form a 
single piece which ie usually oblique, sometimes transverse. Usually 
the carapace is  not transverse and the palp of the external maxillipeds 
not ao large as the merns-ischinm. 

J. 11. 38 
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Subfamily 11. P~NNOTEERELINB. Ischinm of the external maxil- 
lipeds distinct and.independent, but smaller than the mecus, the latter 
joint little oblique. Usually the carapace is broadly transveme, and 
often tlle palp of the external maxillipeds is the largest pnrt of tl~eee 
appendages. 

Subfamily 111. XENOPETHALYINE. Iscl~ium of the exterilal maxil- 
lipeds distinct, a8 large as or larger than the lnerus, the latter joint 
little oblique, the palp of ordinary size. The orbitr are nawow r7~inks 
situated dorsally with their long axis at right angles to f he antaior border 
of the carapace. 

Snbfamily IT.. AS~HENOGNATEINE (Asthetlognathirh Stimpsoo). 
External maxillipeds weak and slender, not nearly meeting acroas the 
buccal carern, the ischium distinct and larger tlian the  merna, tile p ~ l p  
of ordinary size. Eyes in the normal position. 

Family ORAPSIDB, Dana. 
Brapaoidiene, Nilne Edwards, Hiat. Nat. Crust. 11. 68. 
Qrapainle, Milne Edwards, Ann. Sci. Nat., Zool., (3) XTlII. p. 186nnd XX. 

p. 168. 
Orapsidz, Dana, U. 8. Erpl. Exp., Cruet. p. 329 : Miers, Challenger Braohyarn, 

p. 263 : Ortmann, Zool. Jahrb., Sget., VII. 1893-94, p. 699, and in Bronn'e Thier 
Eeich, tom. cit. p. 1177. 

This family can be divided into four well cl~aracterized subfamilies 
as follows :- 

Subfamily I. GBAPSINZ (Qrapsacen, Edw., Qrapsinde in part, 
Dana, Kingsley, Miera, Ortmann). Front strongly deflexed : the lower 
border of the orbit runs downwards towards the buccal cavern : antenna1 
flagellum very short : the external maxillipeds leave a wide rhomboidal 
gap between them, they are not trnversed by nny obliqne hairy crest, 
their palp articulates at the anhro-exterl~al angle of the merna, and 
their exognath is very slender and is exposed throughout. The mnle 
abdomen fills all thk space between the last pair of ambnlntol-p  leg^. 

Subfamily 11. VARUNINB ( Var~ri~acea and CycZograpsaeea part, 
Milne Edwards; G r a p s i n ~  in part, Dana, Kingsley, Afier:, 0 1 - t m ~ n u ) .  
Fronit moderately or little dcflexed, sometimes sul)laminar : the sub- 
orbital crest, which supplements the defective lower border of the orbit, 
is rather dishnt from the orbit alld usually runs nearly in a line with 
the nnterior border of the epistome : antenual flagellum usually of good 
length: the external maxillipeds do not often gape widely, tliongh 
usually there is something of a gap, they are not traversed by nny 
oblique hairy crest, their palp articulntes with tile middle of tlle 



anterior border of the merus, a d  their exopa th  is generally broad and 
is exposed throughout. The male abdorrlen, though not narrow, rarely 
covers all the space between the last pair of ambulatory legs. 

Subfamily 111. SESARUINX. (Sesarmea  and Cycbgrapsacea part, 
Milno Edwards ; Sesaminre, Dana, Kingsley, Jliexs, Ortrnann). Front 
strongly deflexed : the lower border of the orbit commonly runs down- 
wards towards the angle of the buccal cavern : the external maxillipeds 
leave a wide rhomboidd gap between them, an oblique haimj crest 
traverses them from a point near the antem-external ungle of the ischiurn to 
a point near the antero-internal angle of the nzerns, their palp erticulntes 
either a t  the summit or near the antero-external angle of the merns, 
and t11eir exognath is slender and either partly or almost entirely 
concealed. The male abdomen either fills or does not quite fill all the 
epace between the last pair of ambnlatory legs. Antenna1 flagella 
variable. 

Subfamily IV. PLAGUS~IN&. (Plagusiacea, Blilne Edwards ; Pla- 
gur i in~ ,  Dana, Kingsleg, Miers, Ortmann). The front is cut into lobes 
or teeth by the antennular fosss, which are visible in a dorsal view as 
deep clefts: the lower border of the orbit cnrves down into line with 
the prominent anterior border of the bnccal cavern : the external 
maxillipeds do not completely close the buccal cavern but they do not 
leave a wide rhomboidal gap, they are not traversed by any oblique 
hairy crest, their palp articulates near the antero-external angle of the 
merns, and their slender exposed exognath has no flagellum. The 
antenna1 flagella are short. The male abdomen fills all the spacc 
between the last pair of legs. 

Family GEOCARCINIDA, Dana. 

Qdeortinwns, Milne Edwards, Hist. Nat. Crust. 11. 16. 
Qecartinaceu, Milne Edwarda (pt.), Ann. Bci. Nat., Zool., (3) XX. 1883, p. 200. 
Becarcinidse, Dana (pt.), U. 9. Erpl. Exp. Crust. pt. I. p. 374. 
Ueocarcinidie, Miere, Challenger Bmchyara, p. 216. 
Ueearcinidie, Qrtmann (pt.), Zool. Johrb. Syst. VII. 1893.99, pp. 699,732, nnd in 

Bronn's Thbr Eeich, tom. cit. p. 1178. 

I think i t  inadvisable to subdivide t l~is  small group, which Milue 
Edwards, with more justice, regarded as itself only a subfamily of the 
(Jrapaicb. 

Qe~rc6fiucus is a Telphneoid and should eot be referred here. 
E'pig~rrpna and &apsodes, if they are distinot from one another, belong 
her3 Ather  thnn to the a r a p i d s ,  . 
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Family PALICIDA (vel CYMOPOLID~Z). 

This little and aberrant family is probably best treated as an 
appendage to the Grapsidse. 

Family OCYPODIDA, Ortmann (pt.). 

Ocypodisns, Milne Edwards, Hiet. Nat. Crest. 11. p. 89. 
Ocypodiw, Milne Edwards, Ann. Boi. Nat. Zwl. (8) XVIII. 1862, p. 140, ples 

aonoplact?~ Vigils (pt.), p. 156. 
Macrophthalmidre, Dana, U. 8. Expl. Exp. Croat. pt. I. pp. 808, 312. 
Ocypodim, Miem (pt.), Challenger Brachyara, p. 230, and Mydirina! (pt.), p. 275. 
Ocypodida, Ortmam (pt.), Zwl. Jahrb., Syet., VII. 1898.94, pp. 700, 741 ; and 

in Bronn'e Thier Beich, tom. cit., p. 1179. 

I n  the treatment of this family nothing can be added to the scheme 
of Dana, where they are divided into 3 sub-fnmilies as follows :- 

Subfamily I. OCYPODINB (Ocypodiac6s Ordinaires Edw., Ocypodim 
Dana ( pt.), Miers ( pt.), Ortmann). Carapace deep, subquadrilateral, 
the regions seldom well defined: front narrow deflexed, commonly a 
mere lobe between the long eyestalks: antennular flagellum small, 
foldiug obliquely or almost vertically, the interantennular septum 
broad : the external maxillipeds completely closo the buccal cavern, 
their exognath is i~~conspicoous but is not, or not entirely, concealed, and 
may either have, or be destitute of, a flagellum : chelipeds remarkably 
unequal either in both sexes or in the male only. There is an w j i c e  or 
rece.98, tha edge of which is thickly fringed with hair, between the bases of 
the 2nd and 3rd pairs of true legs. 

Subfamily 11. SCOPIMERINX ( Ucypodiacis Qbbtrlaires ~ d w . ,  Doticas 
Dana, Myctirinse (pt.) Miers, Ortmann). Carapace very deep, cuboidal 
or globose : front narrow deflexed, commonly a mere lobe : antennular 
flagellum rudimentary, folding nearly vertically and hidden beneath 
the front, interantennulor septum broad : buccal cavit.y large, sometimes 
enormous, completely closed by the external maxillipeds which are 
commonly very prominent and have small linear concealed exognaths 
with or witi~out a flagellum : chelipeds equal or snbeqnal in botli sexes. 
Orbits shallow. Curious mmbranorts spaces knmn as "tympana" &t 
o n  the meropodites of the legs and oftera of the chalipeds also; and some- 
times on some of tha segntenls of the sternum. No hairy recesses between 
the baees of the 2nd and 3rd pairs of true legs. 

Subfamily 111. MACROPHTHALYINE. ( Gonoplacis Vigils p t .  Edw., 
jlhcrophthalmin Dana, Miers, Ortmann). Carapace usually qnadri- 
lateral, broader than long (sometimes more than twice as broadas long), 
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fhttish and not very deep, the regions usually well defined: h n t  
variable, but never very brorad : antennulea with a well developed flagel- 
lum that folds transversely, interantennnlar septum very nanmw: 
eyestalks usually elongate: the external lrlaxillipeds do not a l w ~ y s  meet 
across the buccal cavern, though the gap between them is never very 
wide, their exognath is not, or not entirely, concealed and has a flagel- 
lam : ohelipeds usually snbeqnel. No special recess between the bases 
of any of the legs. 

Family MICTYRIDA, Dana. 

Pinnothbviene, Milne Edwards (pt.), Hist. Nat. C r a t .  11. 39. 
Myetiroidea, Milne Edwards, Ann. Soi. Net., Zool., (8) XVIII. 1862, p. 164. 
Mutyrkh,  Dana, U. 8. Expl. Exp., Crmt. pt. I, pp. 809, 889. 
Pinnotlt&-Myctiri1u~., Miem (pt.), Challenger Brech@ue, p. 276 ; Ortmann 

(pt.) in Bronn's Thier Ibicb, tom. cit., p. 1179. 
Ocypodidse-Myctirinz, Ortmann (pt.), 2001. Jahrb., Syst. VII. 1893.94, pp. 742, 

747. 

There can bc little question that Milne Edwaxds was right in 
reckoning Midyria as a " satellite " of the Ocypodidiz, or that Dana's 
plan of separating them as a distinct family is folly justified. The 
a G t i e e  wbich several anthors find between dficlyrisand the Pinnoteridde 
are by no means easy to recognize. 

Family EYMENOSOMIDA, Ortmann. 

Pinnothdriw, Milne,Edwarda (pt.), Hiat. Net. C m t .  11. 89. 
Hymenoeomitue, Milne Edwarde, Ann. Soi. Nat., 2001. (3) XX. 1868, p. 231. 
Pinnothd-Hymenieintz,  Dana, U. 8. Expl. Exp., Crast. pt. I. pp. 879, 884. 
PinnoUM.idse-Hymeno(rminieI Miem, Challenger Braohynra, p. 276. 
Majoidsa-Hymenoeomide, Ortmann, i n  Bronn's Thier Beich, tom. cit., p. 1168. 

Three types seem to be diatingaiehable in this family: in one (e.g. 
Hymrmosoma) there M no epistome and the external maxillipeds almost 
encroach on the bases of the antennnles, which appendages are not 
concealed by the front ; in the second (e.g. Halicarcinue) there is an 
epistome of considerable length, but the antennnles are still uncon- 
cealed by the front; in the third (e.9. Hynmicw) there ie a long 
epistome and the antenunles are quite concealed by the front. 

Family PTENOPLACIDA. 

This family has no very close connexions with any of the othera 
although it ia an undoubted Catornetope. 



.Tile following is a l i t  oE all the Catrometope.,geoera kliown to. me 
tbl~anged according to the foregoing scheme. A s  i n  previous papers, tlm 
genera known to me by autopsy are marked with an nsterisli, . aod sll 
the Indian genelo are printed in roman type. 

Family GONOPLAClDA, Dnna.. 

Subfamily I. P ~ E U D ~ ~ ~ H O M B ~ L I N ~ ,  mu. 

? Brachygrapcrus, J. S. Kingsley, PI*OC. Ac. Nat. Sci. Philad. 1880, 
p. 203. 

BatW?ypln.z., A. Milne Edwards, Bnll. Mus. Cornp. Zool., VIZI, 1880- 
81, p. 16 : hiier~, Challenger Bracl~yura, p. 230. 

? Can~ptaiadiz'tcn~, Sti~npson, Proc. Ac. Nat. Soi. Philad. 1858, 
p. 106. 

Carcinoplax ( = Curtonotus). 
* C~toptrns  ( = Goniocaph~ra). 

' ? Cryptomloma, Miers, Zool. ).I. M. S. Alert, p. 2-27. 
., . 

Encmte. 
Freyuillen, A. Milne Edwards, Bnll. Mus. Comp. Zool. VIII, 18e0- 

81, p. 15. 
Heteroplm, Stimpson, Proc. do. Net. Sci. Phjlnd. 1858, p. 94. 

Libystes. 
* Litocllira. 
a Pilnmnoplax. 
a ? Platypilnmnus, 
* Pseudorhombila. ' L 

* Psopheticas. . 
Subfamily 11. PRIOW~PLACINB, 110~. 

Eucratoplaz, A. Milne Edwards, Bnll. Mns. Comp. Zool. VIIZ, 
1880-81, p. 17. 

Eumtqpsiu, Smitli, Amer. Jonm. Sci. XLVIII, 186?, p. 331, and 
Trans. Connect. Acad. 11. 1871-73, p. 35. 

Euyplaa, Stimpson, Ann. Lyc. Nat. Hist., New York, YII, 1862, 
.p. 60. 

Q2yptoptax, Smitll, Trans. Connect. d a d .  11, 1871-73, p. 164., 
Oediplm, Mnry J. Rathbun, P. U. S. Nat. Mus. XVI, 1893, p. 241. 
Panoplaz, Stimpson, Bnll. Mns. Comp. Zool. 11, 1870-71, p. 151. 
Prionqplax, Milne Edwards, Ann. Sci. Nat., Zool., (3) XVIII, 

1852, p. 163. 
8peom~cinus, Stimpsou, Ann. Lyc. Nat. Hist., York, VII, 1862, 

p. 58. . - . -  . . . . 



. . 
Subfamily .In. Goaro~~rc la r ,  Miers. I 

t Gonoplax, Lencli, T1.ans. Linn. Soc. XI, 1815, p. 323: Bficrs, 
Challenger Brachprn, p. 245. 

Omn~atocurcintcs, White, in Voy. 13. M. S. Rattlesl~ttke, 11, p. 303;t 
Miers, Challenger B~.achyu~rr, p. 2 4 .  

Subfamily 1V. RRIZOPIIR, . Stirnpaon, Miers. 

C Camstopsis. 
Ceratoplax. ' 

? Chnsmocarci~~rrs, Mary J. Rathbnn, Bull. Nat. Hist. Town, - 1898;. 
p. 284. 

# Hephthopelta. 1 

Notonyx. 
R h i q u ,  Stimpson, Proc. Ac. Nat. Sci. Philqcl. 1858, p. 95. J 

* Scolopidia (=Hypophthalmns). 
* Typhlocarci~~us. I 

* Typl~locarcinodes. , . % .  

* Xenopl~thalmodes. 

Subfamily V. HEXAPO~I~LE,  Mielas. . 

Amorphopue, Bell, Jonm. Linn. Sm., Zool., 111, 1859, p. 27. 
# H-pi@, De Haan, Fann. Japon. C~mst., p. 35. 
* Lambilopl~allus. 

.' ~~ntcmastuplax, Mient, Ann. Mag. Nat. Hist. (5) VIIJ, '1881, 
p. 261. 

, .. . 
I 1 

Family PINNOTERIDB, Edw. 

: I .  - . ,? Subfamily I. PINNOTEIUNE, ROC. 

Cryptoph~ye, Mary J .  Rrrthbnn, P. U. S. Nat. Mns. XVI,. 189Si 
p. 250. 

Dieso&ctylus, S. I. Smith, Trans. Connect. Acad. TI, 1871-73, p. 172. 
Ikrckheimia, de Man, Zool. Jahrb., Syst., 1889, p. 1442. 
Fabia, Dana, Proo. Ao. NaC. Sci. Philad. 1851, p. 253, and U. S. 

Expl. Exp., Crust. pt. I. p. 382. 
? Holofhtrr.ioph&lurr, Nanck, Zeits. Wiss. h l .  XXXIV, 1880, 

pp. 24, 66. 
Oskncntstee, Nilne Edwnrde, A14n. Sci. Nnt., Zool., (3) XX, 1853, 

p 219: , , . 
? Pnrapi~m'ixa, Holmee, P13oc. Calif. Acad. IV, 1893-94, pp. 565,587. 
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Pinnarodm, Heller, Novara Cmet., p. 67. 
* Pinnoteres. 
? Scbropkm, Mary J. Rathbun, P. U. S. Nat. Mw. XVI, 1893, 

p. 250. 
* Xanthasia. 

? Subfamily 11. P I N N O T H E ~ E L ~ ~ ,  nov. 

hfaluwsonia, de Man, Notes Leyden Mus. I ,  1879, p. 67. 
Opirthopus, Mary J. Rathbnn, P. U. S. Nat. Mas. XVI, 1893, 

p. 251. 
P i t a r a h ,  White, Ann. Mag. Net. Hist. XVIII. 1846, p. 177 

(= Trcbieola, Lockington, Proc. Calif. Acad. VII.  1876, p. 55). 
Pinnotherelia, Milne Edwards and Lucns, i n  Voy. Am&. MBrid., 

Crnst. p. 24 (1843). 
P8errdqinnh, Ortmann (nec Holmes), Zool. Jallrb., Syst. VII,  

1891, p. 694. 
* Tetriae. 
? TritodynamM, Ortmann, Zool. Jahrb., Syst. VIT, 1194, p. 692. 

? Subfamily 111. XENOPHTEALMIIE, nov. 
* Xenophthalmne. 

? Subfamily IV. ASTBENOGXATBINE, Stimpson. 

Asthenogtzathus, Stimpson, Proo. Acad. Nat. Sci. Philad. 1858, p. 107. 
* Chasmocarcinops. 

Family OCYPODIDB, Ortmann, emend. 

Subfamily I. OCYPODINE, Dane. 

Acunthoplax, Milne Edwards, Ann. Sci. Nat. Zool. (3) XVIII,  1852, 
p. 151. 

* Gelasimns. 
*Heloecilis, Dana, Amer. Jonm. Sci., (2) XII, 1851, p. 286, and 

.U. S. Expl. Exp., Crnst. pt. I. p. 319. 
* Ocypoda. 

Subfamily 11. MACROPHTHILMINE, Dana. 

* Clistostoma. 
Cbnostoma, Stimpson, Proc. Ac. Nat. Sci. Philad. 1858, p. 97. 
Euplaz, llilne Edwards, Ann. Sci. Nat., Zool., (3) XVIII,  1852, 

p. 160 ; Miera, Challenger Brachpnra, p. 251. 



Herniplax, Heller, N0va1.a Cmst. p. 40: Miers, Challenger B~whyurn,  
p. 250. 

*Slacrophtl~almus. 
Paraclbtostonin, de Mrtn, Zool. J ~ h r b . ,  Syst., VIIT, 1895, p. 580. 
*Ty lodiplax. 

*Dotilla (=Doto, De Haan). 
Ilynplax, Stiinpfio~~, Proc. Ac. Nnt. Sci. Pl~ilnd. 2858, p. 99. 
*Scopimern. 
'1'-mpnnomcrus ( = Dio;cilye, de Alan). 

Fnmily BITCTYRTDB, Dnnn. 

*Mict.yri~. 

Family HYNENOSOMIDB, Ortmnnn 

*El:lmenc. 
?? X l a n ~ e r ~ q s i n ,  11. Ifilllo Edwnrdn, Noiir. Arcliir. dn 3 1 ~ ~ .  IX, lS73, 

p. 324. 
*Httlicnlzintcs, Wllitc, Ann. Mng. Nnt. Hist. XVIIT, l@&, p. 178: 

M i e r ~ ,  Challenger Ri'~~cliyt~r,x, p 280 (= Lirinpen, Gay, Hist. Fiq. Chile, 
pt. 111. Zool. p. 158. 

*Hy lneliicns 
*Hynzenoeoma, Lencll, bIi111e Edrrn~.dfi, Hist. Nrtt. C r ~ ~ s t .  IT, 3.5 : 

Jl iel.8, Challenger Brachynra, p. 279. 
Rhyraclcoplax, Stimpoon, Proc. Ac. Nat. Sci. P h i l d .  1858, p. 109. 
*Trigo~~opl~~x.  

Family QRAPSIDA, Dann. 

Snbfnniily 1. GRAPSISAE, Dnnn (pt.!. 

*??? Epippsaf i .  
*Geog~.npsns. 
*Qoniop&, De Haan, Fann. Japon. Crn~t . ,  p. 33 (pt.) : bliers, 

Challenger Brachynm, p. 266. 
*Qrapsos. 
* ~ t o g m p s u e ,  Nilne Ndwards, Ann. Sci. Nat., ZmL, (3) XX, 1853, 

p. 171 : Miel%, Challeiiger Bmc11yn1.a~ p. 257 (sub-genus of Brapsus). 
*Metopograpsus. 
Orthgrapsurr, Kingsley, Plw. Ac. Nat. Sci. Phild. 1880, p. 194 

(sub-genus of Qrapercs). 
J. 11. 39 
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*P~chygrapsus. 
Pnigrapsus, Heller, Vel-h. 2001.-bot. Ges. Wien, XII,  1862, p. 522, 

and Norara Crnst. p. 48. 

Subfamily 11. VAEUNINE, nov. 

? Acn~aopleura, Stimpsoo, Proc. Ac. Nat. Sci. Philad., 1858, p. 105. 
*Brachynottcs, De Haan, Fann. Jrtpon., Crust., p. 34, 1835: Miera, 

Cl~allenger Bracl~ynm, p. 264 (= Hetevograpsus, Lncas, Expl. Sci. Algerie, 
Anim. Artic. I, p. 18, 1849: =Hemigrapqus, Dann, Amer. Jonrn. Sci. 
(2) XII ,  1851, p. 288, and U. S. Expl. Exp., Crnst., pt. I. p. 3 4 ) .  

* ~ ~ r t o ~ r a ~ s w r , ' ~ a n a ,  Amer. Jonrn. Sci. (2)  XII,  1851, p. 288, aud 
U. 5. Expl. Exp., Crust., pt. I ,  p. 351. 

'E~r'ochir, De Eaan, Fann. Japon. Crust. p. 32. 
Ezrchirogvapsus, A. Milrie Edwards, Bull. Mns. Comp. Zool., VJIT, 

1880-81, p. 18 : and Milne Edwards and Bouvier " Elirondelle " (Monaco) 
Crust., Brachyurea et  Anomures, p. 46. 

Gtyptograpsus, 6. I. Smith, Trans. Connect. Acad. 11, 1871-73, 
p. 153. 

*Planeel Leach, Malac. Pod. Brit., Expl. of pl. xxvii, figs. 1-3, 1815 
(=Nautilograpsrrs, Milne Edwards, Hist. Nat. C~us t .  11, 89, 1837.) 

Platychirograpsue, de Man, 21001. Anz. 1896, p. 292, and Mittail. Nnt. 
Mns. Hamburg, XIII ,  1896, p. 95. 

Platygrapms, Stimpson, Proc. Ac. Nat. Sci. Philad. 1658, p. 104: 
Miers, Challenger Brachynra, p. 263 (=Platynotus, De Haan, Faun. 
Japon., Crust., p. 34). 

*Pseudograpstrs, Milne Edwards, Hist. Nat. Crust. 11, 81 : Miers, 
Challenger Brachynrn, p. 261 ( = Pachystomutn , Nanck, Zeits. Wiss. 
Zool. XXXIV, 1880, p. 67 1. 

*Ptychognathus (=Gt~athgrapetu, A. If. Edm.=C~lochirtcs, 
Nanck) . 

*Pyxidognathns. 
Utica, White, P. 8. S. 1847, p. 85, and Ann. Mag. Nat. Hist., XX, 

1847, p. 206. 
*Varnna ( = Z'richopus, De R a n ) .  

Subfamily 111. SEBARMINE, Dann. 

*Aratica, Milne Edwnrdu, Ann. Sci. Nat-., Zool., (3) XX, 1853, 
p.  187. 

*Chasmagnnlhrrs, Ue Hmn, Faun. Japon., Crust., p. 27 ( = Parngvnp- 
sru, Milne Edwai.dn, Ann. Sci. Nat., Zool.. (3) XX, 1853, p. 195). 

*Clistocceloma. 



*Cyclograps.us, M h e  Edwarde, Hist. Nat. Crust., 11, 77, 1837 
=Gnathochamue, IhcLeay, i n  Smith's Ill. Ann. S. Afi.. p. 65, 1838). 

'Helice, De Haan, Faun. Japon., Crust , p. 28 : Miers, Challenger 
Brachynra, p. 268. 

'Metaplex (= Rhaconotus, Gerst.). 
'Metaaeearma. 
hfetoparrlias, Mary J. Rathbun, P. U. S. Net. Mne. XIX, 1897, 

p. 14. 
'Sarmatinm ( = Metagrapsus, Edw.). 
"Sesarma ( = Holometopns, Edw. ). 

Subfamily IV. PUGU~~IINE, Dam. 

Family QEOCARCINIL)d, Dana. 

*Cardiosoma ( = Discoptax, A. M. Edw.). 
*Epigrapsne. 
'Gecurcinua, Leach, Trans. Linn. Soc. XI, 1815, p. 322: Miers, 

Challenger Bracbynra, p. 217. 
*Pelocaminns (= Gecarcoidea, Edw., = Hylmocarcinns, W..M., = 

Limnocarcinns, de Man). 
Uca, Latr., Encycl. MBthod. X, p. 685 : Milne Edwards, Hiet. Nat. 

Crust. 11, 21. 

Family P B L I C I D d ,  Rathban (name only). 

'Palicus ( = Cytncrpolia). 
*Crossotonotus, A. Milne Edwards, Nonv. Archiv. dn MUE. IX, 1873, 

p. 282, and Jonrn. Mus. GodefEroy, 'I, 1873, p. 258. 

Family PTENOPLACIDZ, Alcock. 
"Ptenoplax. 

Family I. GONOPLACIDZ, Dana. 
Subfamily i. P~EUDORHOMBILINE, Alcock. 

Key to tlie Indian Qesera. 
I. Front with the edge cut straight and square, never curved, 

often prominent :- 
1. The fronto-orbital border, though extensive, ia muok 

lees than tlle grentest breadth of the carapace, no 
that the nntero-latenrl borden of the oarspaw heve 



e dietinotly Ceocroid arch : the carapace is nsnally . 
mnoh broador than long :- 

i. Dactyli of last pair of legs styliform ............ P ~ ~ C D O ~ H O ~ B ~ L A .  
ii. Dactyli of last pair of legs compreesed and 

ciliated :- 
a. Antero-external angle of merus of 

external maxillipeds not particnlarly 
produced : - 

a. Cnrapnce transversely quadri- 
lateral, i ts  antero-lateral bordera 
with few teeth ....................... CABCIIOPLAX. 

S. Carapace transversely elliptical, 
its aritero-lateral border8 with 6 
or 6 teeth ............................. CATOPTXUS. 

b. Antero-external angle of merus of exter- 
nal maxillipeds strongly produced out- 
\yards: lest pair of legs sometjmes 
paddle-like.. .................................... LIBYSTLR. 

2. The fronto-orbital border is not so very much less 
than the gwateet breadth of the carapace in extent, 
so that  the antero-luteral borders of tile carnpace 
are either slightly arched or nearly straight : the 
carapace is broader thnu long but is not conspica- 
onmly transverse - 

i. The antenna1 flagellum stands loosely in 
orbital hiatus :- 

u. Carapace deepish,mther markedly trans- 
verse: the meri of the legs with a 
spine 6r spines on the anterior border ... P e o ~ a ~ r r c u s .  

b. Carapaoe shallow, depressed, and flat, 
little broader than long :- 

u. Legs spiny ............................ PLATYPILFYNUS. . 
B. Leg8 nnarmcd ......................... PIL~MXOPLAX.  

ii. A process of the b a d  antenna-joint com- 
pletely fills up and closes the orbital hiatus, 
entirely excluding t l ~ e  nutennal flagellum ...... Eocrr~re .  

11. Frv~r t  with the edge slightly but distinctly curved, nover 
cut strnight a ~ ~ d  squarc ; carspnce and sppendoges in all 
the Indian species tomentose and hairy ........................ LITOCH~RA. 

Euwatc, De Llann, b'uuu. Jnpon. Crust. p. 36: de Man, Journ. Linn. Sw., Zwl., 
1887-88, p. 88: Ortmanu, Zool. Jahrb., Syst. VII. 1893-94, p. 685. 

Hcteroplaz, Stimpeon, P m .  Ac. Xat. Sci. Philad. 1868 (1859) p. 94. 

Carapace deepisli, snbqnadrilrtel-al, n little broader t h a n  long, 
b ~ ~ ~ o o t h  and with little or no distinction of regions, cotivex fom and aft, 
very slightly 80 from aide to side. 
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The extent of the  fronto-orbital border is not much less than the 
greatest breadth of the carapace, the antero-lateral borders therefore, 
which are tootlled, are ellort and but s l i ~ t ~ t l y  arched. Front sqnm-cut  
and etlaiglt, well delimited from the well-defined supra-orbital angles, 
usually notched or grooved in the middle line, about a third the breadth 
of the carapace. 

Upper border of orLit with two distinct sntnres. The ol.bital hiatus 
is compactly filled and closed by a process of the basal antenna-joint,, so 

, that the n ~ i t e ~ ~ n a l  flagellt~m, ml~ich is of good length, lies entirely outside 
the hiatus. The antenlinles fold transversely. 

Buccal cavern square, completely closed by the exter~inl maxillipede, 
tlie flagellum of which articulates wilh the inner angle of the merns. 
Efferent branchial channels of palate yell defined. 

Chelipede subeqnnl, lunch more massive and el~orter, or not much 
longer, than the legs. 

Legs slender, unarmed ; the propodile and dactjlus of the last pair 
are compressed nnd are nsnally, but not always, somewhat broadeued. 

In  both sexes all seven ~bdominnl segmenta are distinct, and in the 
male the third scgment covers the whole width of the sternum between 
the bases of the last pair of legs. 

Dietrilulim : Indo-Papific (Indian, Australian and Japauese). 
t 

Following de Bran and Ortmann, 1 restrict the gellns Eucrate to 
those species in which the orbihl Liatus is completely stopped-up by a 
prooess of the basal autenna-joint. 

Key to the I~adiun speciu of tlre yeirlis Encrate. 

I. Autero-laternl borders of the cnrapace cut into four 
teeth (inolading the outer orbital angle) all of 
which are dietinot: daotylns of laet pair of l e e  
distinctly palmdate: front grooved or notched in 
the middle line :- 

1. Carapace nearly smooth.. ........................ E. cretwlu. 

2. Cerapece with mme short transverse ridges 
in ite antero-lateral part ........................... E.  crenutu var. rt&nia. 

11. A~~tero-ktera l  bordere cut into four teeth (including 
the orbital nugle) of which the 2nd and 4th are 
hardly dietinguisbable : front with the medin11 
notch almost obmolete : dactylas of last pnir of lcge 
pnlmulntc ................................................... E. ncnulu vor. denlata. 

111. Aulero-lateral bordere cot into three teeth (ioclnd- 
ing tbo orbital angle) : dwtylus of I:lst pair of l e e  
almost ntyliforw ............................................. E. acadetl(utu. 
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1. Eucrate erenala, De Haan. 

Ca~wer  (Eucrate) crettatus, Do Hann, Faun. Japon. Crust. p. 51, pl. x v .  fig. 1. 
Eucrate erenata, Ortmann, Zwl. Jahrb., Syet., VII. 1898-04, p. 688. 
? P i l m n ~ l a r a  sukatijrme, Stimpeon, Proc. Ao. Eat. Sci. Philad. 1858 (1859), 

p. 03 : Tometti, ' Magenta' Cmat. p. 102, pl. vii. fig. 2. 

Carapace smooth, ita length %bout five-sixths of its breadth. 
Front not quite a thild the breadth of the carapace, notched nnd 
groved in the middle line. Major dinmetel. of orbit about half the 
width of the front. 

Antero-lateral borders of carapace cut into 4 blunt-ish teetlt, the 
middle two of whicl~ are tlle l ~ r g e s t  : a short ridge runs on to the dol-sum 
of the carapttce from the last tooth. 

Chelipeds less than twice the length of the carapace, not much 
longer than the legs, especially in the female : one or two teeth a t  the 
far end of the npper border of the arm, and one at  the inner angle of 
the wrist : hand rather short and squat, the fingers, which are stout, 
are e little longer than t.he palm : there is a characteristic patch of fur 
a t  the far end of the upper surface of the wrist. 

Legs smootli, the last 3 joints more or less oiliated: in the 4th 
(last) pair the propodite and dactylna ere bmsder and more cumpreesed 
thau in the other legs. 

In  the Indian Museum are 3 specime~ls from the Andamans nnd 
I from Madm (besides 3 from Hongkong). 

The carapace of the largest specimen is 10 millim. long end 12 
millim. broad. 

2. Eucrate mmata vex. afisie, Haswell. 

Eucrate ofinis, Haswell, P. L. S., N. 8. Wales, VI.  1881-82, p. 647 and Cat. 
Auk&. Crost. p. 86: de Nan, Journ. Linn. h., 2001. XXII. 1887-88, p. 89, pl. r. 
flg. 6. 

? p,qmdorhornbila sulcdijrone, var. auetralimsie, Mieru, Zool. H. 31. 8. Blort, 
p. 443, pl. u i v .  fig. o. 

Diffem from typical E. crenata, speoimens of the same sex aud of 
approximately the same size compared, only in the following chatactere:- 

(1 ) the carapace is more scnlptured, for besides the short t ~ a n s -  
veme ridge on the dorsnm of tbe carapace that runs from the last tooth 
of either antero-lateral border, there are similar ridges running (a) from 
the 2nd tooth of either antero-lateral border, parallel wit11 the orbit, 
and ( b )  parallel with the froat, near the anterior limit of the gastric 
region; there is also a beaded ridge running parallel with either 
poetero-lateral border : 



(2) the patoh of fur on the wrist may be smaller : 
A single specimen from Mergui (Andemon oolleotion) has tlie 

carapnce 12 millim. long and 15 millirn. broad. 
I11 a large series of speoimens these dietinotione would probably fail. 

3. Eucrate crenata var. dentata. 
3 Hetarqplam dentatus, Stimpeon, Praa. Ao. Nab. Sai. Pliilad. 1858, (1869), p. D l  : 

A. 0. Walker, Jonm. Linn. Soa. 2001. XX. 1888-1890, p. 110. 
Differs from the typical E. oenata, only in t l ~ e  following parti- 

culars :- 
(1) the front is entire, the median notch being inconspicuous or 

absent : 
(2) the outer orbital angle and the third tooth of the antero-lateral 

border are large and acute, mllile the 211d and 4th teeth nre quite 
incons picuons. 

In the Indian Museum are two small specimens, one flam Palk 
Strait (the other from Hongkong). 

4. Euerate sexdentnta, Hasmell. 
Bumate sesdentatn, Hnswell, P. L. S., N. 8. 'ivales, VI. 1881-82, p. 648, and Cat. 

Anatrel. Ornet. p. 86. 
? Peardorhombila vestito ra r .  searhtata, Miere, Zool. ' Alert,' p. 840, pl . xxiv. 

flg. B, and Ohallenger Braohynm, p. 229. 

Differs from E. crenata in the following particulars :- 
(1) the only ridges on the carapnce are two exceeding faint ones 

running parallel with tlie postero-lateral border0 : 
(2) tlie antero-lateral borders are cut into 3 teeth, of which the last 

is spine-like : 
(8) the median emargination of the front is mnch leas distinct : 
(4) the chelipeds are about If times the length of the carapace 

aud are decidedly shorter than the legs: there ia only one distinct 
b o t h  near the far end of tlre npper border of the arm : the toot11 a t  the 
inner angle of the wrist is very large and acute : 

(5) the propodite and deotylns of the last pair of legs aro not 
broader than tllose of the other legs. 

I n  the Indian Mnaenm is a single male from the Gulf of Martaban, 
20 fms. The carapace is 11.6 millim. long and 13.5 millim. b d .  

CARCINOPLAX, Edw. 
Cnrziwoplaa, Milne Edwarde, Hiet. Nat. Crust. 11. 80, and Ann. Sai. Net., Zool., 

(3) XVIII. 1858, p. 164: Ortmann, 7ml. Jahrb., Eyet., bo., VII. 1898-94, p. 685. 
Curtonotw, De Haan, Faun. Japon. h ~ ~ t . ,  p. (narn. preocc.). 

The chief differences between this genlle and Eucrate are that (1) 
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the carapace is very much broader, and ite alltaro-lateral border8 are 
mnch more arched, the fronto-orbital border being relatively mucll 
less exknsive; (2)  the supra-orbital augles are alruost merged in the 
front, and the median notch of tlle front is almost obsolete ; and (3) 
the orbital hiatus is not stopped up by any process of t,he basal 
antenna-joint. 

Carapnce deepish, subqundrilateral, usually mucll broader than 
long, smootll and with little 01. no distinction of regions, convex folw 
and aft, very slightly so from side to side. 

The extent of the fronto-orbital border is much l e s ~  tllrn t r o -  
third8 the greatest breadth of the carapace, nnd the aniero-lnte1.111 
brdem, wliicll are tootiled, nre well arched. Frotlt square-cut nnd 
straight, faintly llotcbed or longitudinnlly grooved in the rlliddlo linc, 
not very distinctly demarcated from the sup1.n-ol.litnl angles, from n 
third to a fourth, or less, the width of the canipace. 

The upper border of the orbit is sinuous and may, or may not, 
be mnrked by a single faint suture line. The b ~ ~ a l  nnlellna joint in 
short and the nntenual flagellum standa loosely in tlle open orbitnl 
11ist.ue. The nntennules fold transversely. 

Buccal cavern, palate, and exterual mrtxillipeds na in Euwate. 
Chelipeds subequal, much more nlaasire and sometimes, in the 

adult, much longer than the legs. 
Legs slender, unarmed ; in the last pair the propodite and da~t~y lus  

are compressed and decidedly broadened for ~wimming. 
In  both sexes nll seven abdominal segments are distinct, and in tile 

male the third segment covers the whole width of tho sternum between 
the bases of the last pair of legs. 

Distribution : Indo-Pacitic (Indian, Japnnese, Californian). 

I exclude from tlie geUU8 Carciq2c1x tllose species, e.g., W s a  and 
integm, which have the edge of the front turned down and arched: 
these i t  Reems to me aro better aasoaiated with Litochira. 

Key to the Indian p c i e s  of ilie gna~is Crrciuoplrx. 

I. T11e long diameter of the orbit ia nearly three-fourths 
tlle width of the inter-orbital apace : a apine or tooth nt 
the outer angle of the wrist. Chelipeds in the Rdalt 
male very mnch longer than the lega ... ... ... C. longimanun. 

11. The long diameter of the orblt in about half the width 
of the inter-orbital apace : no spine or tooth at the 
ollter angle of the wriat. Chelipeda rather sllorter than 
the lega ... ... ... ... ... ... ... C. longip. 



5. Garn'noplax h g d m a ~ ~ u ~ ,  De Hann. 

Cancar (Ct~rtonotun) lo~igimnntrs, De Hnan, Fann. Jnpon. Cmet. p. 60, pl. vi. fig. I .  
Careinoplaa longirnanun, M i l t ~ c  Edwnrde, Ann. Sci. Nat. Zwl. (3) XVIII. 1862, 

p. 16i: Ortmnnn, Zool. Jelirb., Syet., V11. 1893-94, p. 688, 

Carapace, length n little more tllnn two-tl~irds its breadth, its sur- 
face (like tltnt of tlro chelipeds) finely frosted : i n  the young the lrepatic 
nre obscurely +limited from the branchial and gastric regions nnd are 
very slightly tumescent. 

Front proper about two-ninths tho gl-errtest breadth of the calVnpace, 
Tery faintly notched in the middle line.  it^ free edge longit~irlinnlly 
grooved. 

Orbits shnllom, their mnjor dinmeter more than two-thirdu the 
width of the front: borders of orhit finely beaded, tlie lipper border 
sinuous but entire. 

Antero-laternl bal.del-s O F  carnpace not mucl~ ~ilore than half the 
lcngtl~ of the postero-lateral, well arched, armed with 3 teeth or tutwx.cles 
(including tllo outer orbital angle) which become much wort1 sway 
in adults. 

Chelipeds subequal, mwsive, varying in length with incrense ill 
nge-from 2 or 2) times tho length of the carapace in femnles and 
young males to 4 times and more the length of the carapace i n  old 
mnles, the palm being the principal joiut in which the lengtlreuing 
tnkes place. There is n spine or tootli i n  tlie distal hnlf of the upper 
surface of the a m ,  and one a t  either angle (inner and outer) of the 
wrist: a blunt crest, ending in n blunt tooth, trare~.ses the inner surface 
of the palm. 

The legs are long: the 3rd pair, wlricli are slightly the longest, are 
a little more than twice the length of the carapace. Tlte last two 
joiuts-aa also the anterior bolder of the cnrpns-of all the legs are 
plumose. 

In the Indiau Museum are 'L ~peaimons from the Gulf of Martaban 
and the Andaman Se.\ 53 and 60 fathoms, (besides a large male from 
Japan). 

In ~ p i ~ i t  the co!our is a light reddish ochre, the fingem utrcoloured. 

6. Oarcilaoplaz lo~igipe8 (Wood-Mason). 

Neetopanope longipes, Wood-Moson, Ann. Mng. Nnt. Hiat., Mnrch, 1891, p. 262: 
Alcock and Andernon, Ill. Zool. Inveatigtor, Cmet. pl. xiv. flg. 7. 

Cnreinoplaa longipss, Almak, Inreatigntor Deep-Sen Brachyom, p. 71. 

Carapace, length more than three-quarters ite breadth, the  region^ 
barely indicated. 

J. Ir. $0 



304 A. Alcock-Carcitrobgica2 Fuzt,ut o j  I~tdiu. [NO. 3, 

Front proper abont a third the greatest breadth of the carapace, 
remarkably prominent, as faintly as possible notched in the middle 
line. 

Orbits shallow, their npper border sinuous but entire, their major 
diameter abont half the width of the front. Eyea small. 

Antero-lateral borders of carapace not two-thirds the length of the 
poste1.o-lateral, moderately arched, armed with two pro-curved  pine- 
like teeth, and with a small blunt denticle just behind the ill-defiued 
orbital angle. 

Chelipeds twice the length of the carapace ; the arm has a denticle 
beyond the middle of the npper border, and there is a strong spine- 
with sometimes rt ~econdarp spinule a t  its brt~e-at the inner angle o111y 
of the wrist. 

Tlie legs are long and have the dactjlus well plumed and the 2 
preceding joints more scantily hairy: the tliird pctir, which are slightly 
the longest, are nearly 2+ times the length of the carapace : tl~ough tlie 
terminal joints of the fourth (last) pair are compressed they are not so 
snbfoliaceous as those of C. longirnat~un. 

In the Indian Biuseum are 20 specimens from the Andsmalls 220 to 
290 fathoms and off Travancore, 430 fathoms. 

I n  the largest ~pecimen tlie carapace is 14 millim. long nnd 17 
millim. broad. 

I n  spirit the colonr is white with a faint pink tinge, the  finger^ 
blackish-brown. 

7. P~EUDOEEOMBILA, Edm. 

Paaudorhombila, Milne Edwnrda, Hint. Nat. Crneit. 11. 59, and Ann. Soi. Nnt., 
Zool., (8) XVIII. 1863, p. 164. 

The only particnlars in which Pseudorhornbi2a differs from Curciao- 
pk.8 are that the regions of the carapace are better defined, that the 
square-cut front is more distinctly bilobed, that the sup-orb i ta l  border 
ha.9 two distinct antures, and that the dact,jli of tlie last pair of legs are 
styliform. 

The only specimen in the Indian Museum that is perhaps referable 
to this genne is too small and too much damaged for description : it is 
from the Andamans. 

LIBYBTES, A. M, Edw. 

Libyrtes, A. Milne Edwarde, Ann. 8042. Entom. France, (4) FIT. 1867, p. 286, nnd 
Xonv. Arohio. du Mue. IV. 1888, p. 84. 

This genas unites Qarcino2h with Oatoptrue. I t  chiefly dieere 
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from C a r c i n q h  in having ( I )  a much shorter and broader carapace, 
(2) a mnch shorter and broader buccal cavern, with external maxillipeds 
that have the antero-external angle of the merns remarkably produced 
outwards, and (3) the 3rd to 5th abdominal terga of the male fused 
together. From Catqptrus it chiefly differs (I)  in liaving the carapace 
more subquadrilateral than elliptical, and (2) in the curious Amphitrite- 
like form of the external maxillipeds. 

Carapace deepish, subquadlilate~~al or snbelliptical, vastly broader 
than long, with little or no distinction of regions, convex fore aud aft, 
slightly so from side to side. 

The extent of the fronto-orbital border is vastly. less than the 
greatest breadth of the carapace, so that the antero-late121 borders, 
which may be toothed or entire, have rr Cancroid-like curve. Front 
square-cut and quite straight, not well separated from the supra-orbital 
angles, slightly notched in the middle line, a tlrird or leas the greatest 
breadth of the carapace. 

Orbits shallow, their upper border entire. The basal antenna-joint 
is short, and the antenna1 flagellum sta~ids loosely in the orbital hiatus. 
The antennules fold transversely. 

Buccal cavern square-cut, much broader than long; the efferent 
brattchial canals of the palate very well defined. The merus of the 
external maxillipeds is short and broad and baa the external angle 
mnch produced, as in many species of Neptunus. 

Chelipeds subequal, mnch more massive and longer than the legs ; 
the hands however, which are somewhat tumid, are unequal in the ndnlt. 

Legs slender, unarmed: in the Tndian species the last pair are 
almost as paddle-like a s  those of the typical swimming-crabs of the 
Portanid family. 

In the male tlie abdomen covers the whole width of the sternum 
betweeu the laat pair of legs, and the 3rd-5th abdominal terga are fused 
together. 

The sternal canals of the male are more perfect than in any other 
Gonaplacoid known to me. 

Key to the Indian species of Libystes. 

I. Antero-lateral borders of the oarapace eerrated almoet 
elaotly like thoee of Catopbw nitidus ... ... ... L. Edwardsi. 

11. Anfero-laterel borders of the carapnce entire ... . .. L. Alphonsi 

Diutribrdiorl : Iudo-Pncific (Madagascar to Sandwich Is.). 
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8. Libystes Edzcardsi, n. sp. 
Carapace, length about four-eeventhe of the breadth, fiuely pitted 

under lens, somewhat granular near tlie antero-lateral bordera : an 
angular eminence near either posterior angle and a slight concavity of 
tho postero-latern1 part of tho lateral epibranchi~l regions give the 
carapace a somewhat quadrilateral cast. 

Front a good deal less than a third the breadth of the wrapace, 
perfectly straight, faiutly notched in the middle line. Eyes small. 

Antero-lateral borders of the carapnce with 5 or 6 p-nulnr denticles 
followed by a sharp procul-ved spine. 

Tile chelipeds have the hands uliequt~l in the adult. They are 
more than three times t l ~ e  length of the carapace and are smooth 
and unarmed. The fingers nre slender and l~ooked a t  tip, especially in the 
smaller hand : they are a good deal longer than t l ~ e  palm in the smaller 
hand, and about as long as the palm in the larger hand. 011 the 
immobile finger of the smaller hand there are several irregular eulnrged 
teeth. [In the young, as in Catoptrtrs, the llalids are nearly equal, and 
the fingers of botL hnuds are equally long and slender]. 

The legs are slelider and the longest pair nre not much molse than 
twice the length of the carapnce. The last 3 joints of tlie last pair 
form typical swimming paddles. 

An apparently adult specimen from the Persiau Gulf and 3 joung 
from the Andamnns are in the Indian Museum. 

The carapace of the large specimeil is 8 millirn. long and 14 miIlim. 
broad. 

9. Libystes Blpltorisi, 11. sp. 

Differs from L. Edtoardsi in the following particulars :- 
(1) tlio campace, t l ~ o u ~ l l  of the same proportions, is more qnadri- 

lateral and more convex fore and aft, and the eminences at  the posterior 
angles are wanting : 

(2) the antero-lateral borders of the cnrspace are smooth and 
en tire : 

(3) the front is more defiexed and more distinctly divided in the 
middle line : 

(4) the clielipeds (in the joung) nre about 24 times the length 
of the carapace and are nearly equal and similar: tho fingers are 
hardly as long ae the palm : 

(5) The last 3 joints of Ihc last pair of lcgs arc much broadoned 
and compressed, but nrc not gucli nnmistakcable paddlcs as those of 
L. Edcnrdsi. 



In  the , Indian Mnsenm is a single epeaimen from the .Andamans : 
its carapace is 4 millim. long and 7 millim. broad. 

This speciea diBers but little, except in the sub-qnrrdrilate~nl sirape 
of the thorax, from the Libystes nitidus described and figured by M. A. 
Miltre-Edwards. 

CATOPTROS, A. hi. hVw. 

Catoptrus, A. Nilne Edwnrds, Ann. Sci. Nut. Zwl. (5) XIII. 1870, p. 82: 
Ortmrmn, Zwl. Jabrb., Syet. VII. 1803-94, p. 686. 

Qoniwaphyra, de Man, Amhiv fur Nwtnrges. LIII. 1887, i. p. 359. 

Calmpace transversely elongate-elliptical, mitlront distinction of 
regions, moderately convex in bobh directions. 

The extent of tile fronto-o~.bitrrl border is vastly less than the 
greatest breadth of  he calnpace, the antero-laternl borders, which 81.0 

serrated, are Illerefore well curved. Front straight, ~lig11tly notelled 
in the middle line, not distinctly separate11 from the supra-orbital 
angles, less thnn rr third the greatest breadth of the campace. 

Ortits shallow, their upper border entire. The nnter~l~al flagellnm, 
which is of good Iengtll, stands ill the orbital hiatus. The antennnles 
fold transversely. 

Buccal cavela, pnlnte, and external maxillipeds as in Eacrate. ' ' 
Chelipeds much as in Libystes. Legs ss in Libplea, except that 

the last pair, though they have the dactylns compressed and ciliated, 
are never paddle-like. 

Abdomen as in Libystes. - Didribtion : Indo-Pacifio (Maaribiue to S~moa) .  
Catoptrus really differs from Libystes only in tho form of the merns 

of the exterual mexillipeds and of tlre last pair of Icgs, which NW not 
paddle-like as  they are i n  one species of Libyake. 

10. Catoptrus sibidus, A .  M. Edw. . 

Catoptrue nitidus, A. Milne Edwords, Ann. Soi. Nat.. Zool., (6) XIII. 1870, 
p. 82 : de Man, Sotea Leyden Mns. XII. 1890, p. 67 : Ortmaun, h l .  Jshrb., Spt. ,  
VII. 1898-84, p. 087. - 

Qoniocaphra truncatifrone, de Man, Archir far Net. LIII. 1887, p. 839, pl. xiv. 
ftg. 1, and Notea Leyden Mns. XII. 1W0, p. 67. 

QonMeophyra sp., Zehnt.ner, Rev. Snirso Zool. 11. 1894, p. 163, pl. viii. 5g. 12,. 
1%. 

Carapace, length lcus t11u11 two-thirds ita breadth, pellectly smooth 
aud shining excopt for some 6110 grannlntiolr near the antcro-later.al 
borde1.a. . .. - . .  . . . .. . 
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Front abont a third the greatest brendth of the carapace, faintly 
notched nnd grooved in the middle line. 

Anteso-lateral borders cut into five teeth followed by a procurved 
spine. 

Merus of external maxiIlipeds having the external angle very 
slightly produced. 

Chelipeds unequal, niuch longer and more m~ssive than the legs, 
the larger one abont three times the length of the carapace: they are 
smootli and unarmed, except that the nnterior border of the arm is 
finely serrulate and that one of the senntioris a t  either the near or far 
end (~nrely a t  both) is ealnrged to form a spine. I n  the smaller 
cheliped the fingers are slender hooked and finely toothed, elid are 
rather longer thau tlie slightly swolleu pnlm : in the larger cheliped 
they are stouter and more coarsely toothed and are shorter than the 
swollen palm. 

Legs slender, the longest pair are hardly more than twioe the 
length of the carapace; the dactylus of all, though oompreesed, is 
slender. 

In  the Indian Museum are 16 specimens from off Ceylon 34 fathoms 
(besides 3 from Mauritius and 2 from Samoa). 

In  the largest specimen (from Mauritius) the miapace ie 9-5 
millitn. loug and 14.5 millim. broad. The Indisu specimens, though 
they include egg-laden females, are mnch smrller. 

P~OPHIITICU~, Wood-Mason. 

Psophcticue, Wood-Mason, Admin. Rep. Marine Survey of India, 1890-91, p. 20 
(name only) : Alcook, Investigator Deep-sea Braobyurr, p. 72. 

Psophetioue ill several I-especta connects Uarcinoplux and Pseudo- 
vkombila with Eucrate, and hence serves to emphmize the opinion of 
Miera as to the closeness of tho ties that connect the three latter genera. 

Be in Psertdmhornbila and Carn'noybx, the carapace is mnch 
broader than long and the orbikl hiatus is opea. 88 in Pseudorhonibilia, 
the dactglus of the lnst pair of legs is stylifo~m. As in Eucrafe, the 
fronto-orbital border occupies almost all the breadth of the carapace. 

Carapace deepish, quadrilateral or subquadrilateral, a good deal 
broader than long, with the regions hardly defined, moderately convex 
fore and aft, flat from side to side. 

Fronto-orbital border little, if a t  all, less tLan the greatest breadth 
of the carapace, the rmtero-lateral borders of the carapace tlerefore- 
which ore rhort--ore either very slightly arched or arc in the eame 
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straight line with t l ~ e  postero-lateral borders. Front ~qnare-cnt, strnigllt, 
promillent, entire, not well delimited from tlle enpin-orbital angles, a 
third the breadth O F  the carapace, or a little less. 

Upper border of orbit very sinnol~s and wibh a single faint sllol-t 
sot.ul.e line. The antenna1 flagellum, which is of good length, stal~ds 
loosely in the orbitcrl hiatne. The a~rtennnles fold transversely. 

Mouth and external maxillipeds as in Etiwnle. 
Chelipeds mnch stouter than the legs. The legs end in a slender 

styliform dnctylus, and have oue or many spines on the anterior border 
of the merns. 

In  both sexes the abdomen consists of seven separate segments, nnd 
in the mnle t l ~ e  third segment covers the whole midtll of the ~ te rnnm 
between the l n ~ t  pair of lege. 

Dirtribtition : Andaman Sen. 

Key to the (Adion) species of Psopheticus. 

I. Carapnoa qnite quadrilateral, the fronto-orbital border 
being eqnal to the greatest b r d t h  of the m p a o e  : 
meropoditee of lege with numerous spines ... ... P. etridtclr~ns. 

11. Carapnoe subquadrilateral, the fronto-orbital border 
being about three-fourth its greatest breadth: mero- 
podites of legs with a single spine ... ... ... P. inwigni~. 

11. Psopheticun stridlrlans, Wood-Maeon. 

PsopLtictca stridulans, Wood-Mason, IllnetratIons of the Zoology of the Itrvesti- 
gutor, O n ~ t a o e a ,  pl. r, fig. 1. (1892): Alcwk, Ann. Mag. Nnt. Hist., May 1891, 
p. 402 ; and Tnveetigator Deep-Sea Braohyura, p. 78. 

Carapace quite qnadrilateml, three-fourths as long as broad, smooth 
and polished, croued transversely in its posterior l ~ a l l  by a broad groove 
which is continued obliquely across the pterygostomian regions to tlle 
angles of the mouth. 

Owing to t l ~ e  large ~ i z e  of the eye nnd orbit, the exte~lt of the fl-onto- 
orbital Imrder is equal to the greatest breadth of the csnrpnce. 

A thin sharp prominent tooth a t  the outer orbital angle, and nu 
obliquely-prominent spine a t  the junction of the antem-lateral and 
postern-lateral bo1.del.s. 

The subocular and subhepatic regions are inflated, and together 
form a granular eminence against wllich a strong spine on the upper 
border of the arm can be bronght to play, producing a sound. Hence 
the names Psopheticrcr and st~.idrclnns. 

The major diameter of the reniform eye is between a sixtli and a 
Revent11 the breadth of the campace; though the orbit does not conceal 
the eye it8 edgea nre well and cleanly cut. 



310 A. Alcock-Ca~ciia'o20~ic~l Futtnn of Indk.  [NO. 3, 

The 'chelipeds in the adnl't male are n little more, in the d o l t  
female a little lees, than twice the length O F  the carapace, but are slightly 
al~orter than the legs : they are smootl~ nrrd polisl~ed, aa also are the legs. 
The arm h.w a etrong upstanding claw-like tooth near the middle of its 
n p p r  border, one or ts+o ~pinnlee nenr th6 far end of the ooter border, 
and n spinule near the far end of the inner border : the' wrist haa bot,Il 
the inner and tlre outer angles ~piniform. 

The third pnir of legu, which are slightly the longest of the four, 
.are miller more tllan two-rind-a-half timea the length O F  the csrapnce. 
111 all, the nnterior edge of t l ~ e  meropodites ia armed wit11 epitles nrid 
'the snme edge' of the carpopoditee with ~pinules-t.heee being least 
xlumerons ilrd least dietinct in tho case of the Krat pnir. 

Colours in glycerine : chelipeds and legs rnt,her duaky red; cnrapace 
dllsky red behind the trnnercrse groove-~hich forms n very sharply- 
define.1 red 1)and-liyid red, or almost violet, in front of it ; eyestnlks 
nlmo~t  purple, ejeu purplish-black. Egqa in life magentn. 

The cnntpace of the lnrgest male is 15 millim. long and 20 millim. 
b1aa11. 

onlp known, so far, from the Andaman Sen: 2 males and a fen~nle 
from 173 fms., 2 males and a female (Types O F  tlie species and genun) 
fl.om 153-220 f ~ n s  , 7 females (3 with ogga) from 185 fms., a male and 
4 females from 370419 fms. 

12. Plophethus insignin, n. sp. 

' Carapace ~nbquadrilateral, the antero-lrrteral bol-dem being slightly 
nrcllcd, nbout three-fonrthe as lollg aa broad, eniooth, crossed tralla- 
versely by two very low and indistinct ridgee-one (convex forwards) 
between tIie lateral epibrancliial epinee, the other nt the level of the 
post-ca~diao region. The extent of the fronto-orbital border is about 
three-fourtl~s the greatest breadth of the cnrapnce. 

There is a bluntis11 tooth a t  the outer orbital angle, and an obliquely 
promi~iertt spine a t  the juliction of tlie sntero-lateral and poetem-lateral 
bordels, tho edce of the calapace between the two being granular. 

Eyo ~rnnll, anl~globulsr, its dinmeter being hardly a tenth the 
gretrtest lrre~dth of the carapace. 

Chelipede more tl~ari 2$ times aa long aa tlre carapace nnd decidedly 
longer than the legs: they are unarmed except for a small toot11 or 
apinnle a t  the ohter nngle of tire wrist. 

Tlle merol>odites of the legs have the anterior border ahn~ply 
granular, and in the cnRe of the last three pnir of legs there is a 
apine near the far end of this border. The longest pair of legs are 
hardly 25 timea as long aa the oarapace. 



'fm, specimens, from the ff ulf of Martaban, 60 and 67 fom. 
The carapace of the 1alBgest ia 13 millitn. long and 19 millim. broad. 
Colonre in glycerine, reddish : in the middle of the wrapme is a 

large deep-red shield with a milk-white edge and centre. 
Tliis slwcies closely connects Puopheticns with Cnriroplaa. 

Piltcnlnopltta, Stimpron, Proc. Ao Nat. Sci, Philnd. 1868 11869) p. 93: Niem, 
Cl~nllenger Rrachynm, p. 225: Alcock, I~irrntigntor Deep Sen Brncl~yn~.~, p. 74. 

Carapnco depressecl. flat, n little broader bllnn lolig, tho regions 
r e v  faintly indicated. FI-ollto-ovbital border twoithirds, or more, the 
greatest breadth of tlro carapace : the antero-laternl border#, which are 
toothed, are slightly a ~ a h e d  or oblique. Front ~qoare-cut, straigllt, 
nither prominent, more or less' col~flnent with the snpra-orbital angles, 
often ~~otclred or grooved in the middle line. 
. Sapta-orbital border often with two fieenree. The ~ntellnal flagel* 
lam, which ie of good lengllr, stande in the orbital hiatus. The 
an tennolea fold transvmsaly, or nenrly so. 

Montli and mouth-pa~h as in Etcerate. 
Chelipeds eitller sabeqnal or unequal, nlnoh more mawive than the 

legs. Lego alender, their dactyli compreseed. 
The abdomen in both sexes is seven-jointed : in the male the 3rd 

negruent oovere the whole width of the s ten~nm between the lnst pair 
of Iep.  

Diatt.ibution: Tropical nnd S. Atlantic (deep sea), Arabian Sea 
(deep), Japan, Fiji. 
, The species of Pil~wanoplaz are characterised by the flnt, depfwsed 

o a r a p e ,  whiah is aleo cornpamtively nerrow and, owing to the 
prominence of the perfectly ~tlnigllt  front, is snbhexagonal in ehepo. - 

13. Pili~maoplax nlrzericrrnu, Rathbun. 
" Nlurnnop2oa arncl.ica~~~m, Mnry J. Rnthbnn, Bull. Lab. Nnt. Hiet. Town, 1898, 

p. 488, pl. vii 5gr. 1, 2. 
Pilumnoplaz Binclairi, Alcock, Inreetigator Deep Sen Bmchpnre, p. 74, pl. iii. 

flu. 1. 

Carapace snbqnndrilnteral, mdch depressed, a little more than 
thm-qurrrtom as broad as long, very finely frosted, perfectly bare, the 
regione fairly indicnted. 

Front horizontal, sligl~tly prominent, sqnare cut, grooved but not 
&tinobly notuhed in the middle, more that1 a third the gx%tebt b d b h  

J .  Ir. $1 



312 A. Alcock-Curci~l~loyicn2 Farana oj I7zdin. [NO. 3, 

of the carapace; its free edge is turned vertically downwrrrds and 
rather deeply grooved from side to side. 

Tile antero-lateral borders are not much more than half the length 
of the postero-lateral: they are thin and sharp, and are cot into three 
teeth, of whicl~ the first is broad and bicuspid and the other two are 
ncute. On the postero-lateral borde~ '~,  just behind the junction with 
the antorn-lateral, is a denticle. 

The eyes are small but well-formed, and are freely movable. The 
orbits conceal the retracted eyes to dorsal view: their upper margin is 
fissured near the middle, and the lower margin is sliglltly excavated 
just below the outer angle: tho inner angle of t l ~ e  lower margin is not 
promi~ent,  tllongh dentiform. 

The chelipeds in both sexes are very unequal, the larger one being 
not quite twioe as long as the carapnce; their surface, under the lens, 
iu finelx frosted: the inner angle of the wrist is strongly prononriced 
and is capped by a pair of acute teeth. 

Legs moderately stout, unarmed, smooth, almost hairless: the 
third pair, which are somewhat the longest, are about two-rnd-a-hnlf- 
times the length of t l ~ e  carapace. The dsctyli are compres~ed-styliform. 

Colours in spirit french-grey, fingers much darker grey. 
A single female specimen, from off tilo Tmvnncore cowt 430 frns., 

has the carapace 13 millim. long and 16 millim. broad. 
This specie8 is closely related to Piltrmnoplaz f~teroehir  (Studer) 

Miers, but is diutinguished from i t  by the entire and more prominent 
front, by the absence of transverse markings on the carapace, by the 
longer legs, and by the smoothness of the chelipeds and l e e .  

From Pilumnoplax abyssicola Miers, which it also closely resembles, 
i t  is distinguished by the smooth carapace (to the naked eye), by the 
turned-down milled edge of the front, by the spinnle on the postern- 
lateral border, by the fissured upper-margin of the orbit, and by the 
double spine a t  the inner angle of the wrist. 

Dbtribution: Off Atolantic coasts of North America (Florida and 
Georgia) 44.0 and 70 to about 200 frns. Off Travsncore coast 430 fms. 

A single specimen from the latter locality is in the Indian Museum 
collection. 

[PLATYPILUMNUS, Wood-Mason. 

Platypilrmnue, Wood-Xnaon MS., Alooak, Ann. Mag. Nat. Hint., May, 1894, 
p. 401: Joarn. Aniatio 900. Bongnl, Tol. 1,YVII. pt. 2, 1898, p. 892: Investigator 
Deep Sea Braohyarn, p. 8 2 .  

This mUU8,  like so many of the preceding, has strong ~ f f i n i t i e ~  with 



the Xanthida3: i t  may' prove to belong to that family, where I have 
already, with reserve, placed it. 

I may here, however, state that i t  closely resembles Pi~urmtbplw, 
having a flat, depressed, sligl~tly transverse carapaoe. I t  diffem from 
Pilunrnoplae in the followiug particulars :- 

(1) the front is more promiuent, so that the carapace is more 
decidedly hexagonal : 

(2) the fronto-orbital bolder is sharply serrated nud the chelipeds 
and legs ere profusely epiny : 

(3) the external maxillipeds do not completely Jose the buocal 
cavern, but leave a wide gap between their anterior margin and the edge 
of the epietome : 

(4) the dactyli of the legs are styliform. 
Dbtribution : hdaman Sea.] 

[Platypilhinntu graeiliyes, Wood-Mason. 

Plutyprlwmtbus gracilip, Wood-Mason MS., Alcock, Ann. Nag. Nut. Hint., Mny, 
1894, p. 401: 111. Zool. Iuveetigntor, Crust., pl. J v .  fig. 6 :  J.A.S.B. Vol. LXVII, 
pt. 2, 1W, p. 132: Iuveetigator Deep Sea Brachynru, p. 65. 

A description of the female (which is the only sex known) has 
been already given in this Journal (bc. tit.)]. 

IJ~~OCHIEA, Kinallan. 

Litochira, Kinahan, Jonrn. Boy. 800. Dublm, I. 1668, p. 191 : Miera, Challenger 
Braohynra, p. 231. 

I Brachygrapus, Kingsley, Proc. Ao. Net. Soi. Philad. 1880 (1881) p. 203. 

Carapace and appendages in all the Indian species tl~ickly 
tomentose and hairy. 

Carapace deepish, either subquadrilateral and a good deal broader 
than long, or almost square, smooth, with little or no distinction of 
regions, h t ,  but declivons anteriorly. Fronto-orbital border not much 
less than, if not equal to, the greatcst breadth of the carapace: antero- 
lateral boldere short and if arched a t  all, rery slightly so, and usually, 
bnt not always, with 2 or 3 teeth or spines. 

Front not well delimited from the supra-orbital angles, its free 
edge deflexed and somewhat arched, never square-cut and laminar; 
more or Ieea distinctly bilobed. 

Upper border of orbit entire. The antenna1 tiagellum, whicl~ is 
of good length, stands in the orbital hiatns. The autennules fold 
trausvel.sely, or uearly so. 

Moatk and external lllaxillipeda aa in h'ucrate, &c. 



CbJipeds spbequal, more mwaive sad  usudly shortm t h  *a 
legs. The legs, including the dnctyli, are compressed. 

T h  abdorneu of the l ~ d e  occupies the whole width of the sternum 
M w ~  lest pair of legs : in both sexee it coaaists of 7 s e g ~ e * ,  

I restrict the genus Litochirci to tboge epeciea which Bsoe &ha 
ef the h u t ,  turprsd do,wn apd d i s t k t l y  arched as is shown in K i ~ b a n ' s  
figure. Theee species fall illto two groups, in one of w&h $he 
ip q good deal lyoqder t b r \ ~ ~  lqng, as in Kina4@lr9e tgpe, while in tho 
other i t  is uesrly sqnnre. Perhaps tl~cse t \ ~ o  g ~ v u p s  shauld be s e p m a  
@l, Wwh I do not ~ ~ q ~ m p l e n d  this cgrqse. 

D+h.ibuliqn: S. Atleutio and libdo-Pacific (Cnpe to 4 ~ t n & a ) .  

Key to the 4ad.ia~t species of L ~ o c & I ~ . .  

I. Length of o n r a p e  nbont two-thirds the greateet 
breadth of the carapace alld equal to the extent of the 
fmnteorbital border ; the nntero-laternl borders dip 
tiilctly arched :- 

1. Antero-lateral borders of the carnpnce with three 
trnnc~ted teeth, exolnsive of the orbital allgle .. L. airgructy~oas. 

2. Antem-lateral borders with two di~tinct, though 
blant, teeth ........................................... L. retosa. 

3. ht.ero.lateml bord~ra with hardly any trnoa of 
lobn1atio11-nlmost entire ........................... T,. integra. 

11. Corapaoe more nearly square, tlre fronto.orbita1 border 
nlmoet eqnal to its greatest breadth, so t h ~ t  the antero- 
lateral borders are almost iu the same straight line 
with the pmtero-lnternl borders or a very little 
curved : - 

1. Antero-lateral borders with two spines and ouo 
nt the orbital angle : lega uuarmed .............. L. B c a u r w ~ ~ t i i .  

2. Antero-lateral borders wit11 two spincs : no spine 
a t  the orbital angle : meropodites of the legs 
with mme spines ......................................... L. quadriapi-. 

14. Litochira i~rtegra (Miers). 

Carcinoplaz integra, Miors, 2001. H. Id. S. Alert, p. 613, pl. ~lvi i i ,  fig. C : 
de Man, Jonrn. Linn. Soc., Zwl., XXII, 1887-88, p. 93. 

Length oE the cnrapnco abost two-thirds i@ breadth andeqml to 
the extent of the fronto-orbitnl border. 

Antero-lateral borders arched, witl~out spiues, though wbw mm- 
pletely de~luded they are granular and &ow faint but quite ddiqgaisb- 
able t r t t ~ s  of di.vi!ion into two lobales besides the orbital angle. 

Chelipeds less than twico tile leugth of the -up- a d  
tbau tbc legs, uuacwod except fur uu iudi~tjngt  hl9p.t W war the 



SpF.e~d (rf the upper b $ e r  of the arm : ianer engle of q i e t  dmMorrn. 
h g a  .pvarm&. . -. 

A single female fi*onl Mergui : ita camp* is 6 m i l k  lag RJr4 
9 millim. broad. . - 

15. &itochira retoea (A .  M. Edw.). 
Carciaoplao uetosn, A. Milne Edwerdr, Nouv. Atohiv. & Mus. IX. INi), p U7, 

pl.xii. fig. 2:  de Nan, Archiv f .  Natorgss. LIII. 1887, i. p. 849, and Jonm. Lkur, 
ha., Zool., XXII. 1887-88, p. 98. 

The only essential difference between this ~pecies and t l ~ e  p y d i n g  
. is that the carapace here is n little more depressed and that the oqtero- 

lateral borde~g ore cut into 2 blnnt teeth besides the blnnt wbitnl anglei, 
, + 

The size iaabopt the same. 
Jn the Indian Museum are 16 specimens, from the.Aadn&w and . . 

Mergui. .- 
. . ,  

. e n  

16. Litocliirit atrgtrstifroi~~, n. sp. ,. . 
Gal-apace, length n little more than two-t11il.d~ the breadth. Fronto- 

orbital border nearly five-ninths the breadth of tlre cnrnpace in extent. 
Antero-1nhral borde1.s arclted, cut into 4 teeth (including the outel: 
orbital angle) the edges and dorsal surface of w b i d  are granular': t* 
first 3 teeth are sbarply truncated, the fourth is subacute. 

' 

Chelipeds, in the adult male, nenrly twice the length of the carapace 
and l~ardly shorter than the legs; ill tLe female much less t h m  twice 
the lengtb of the cnrapace and merkedly sl&er than the legs. Tilere 
iaoilsbnk Bear tlle far e ~ d  of 4hq upper bordar. o$ the arw, a d  the 
ippor angle of the wri& is enbacube. 

T w o  specimens, from Bombey md Karachi. The enmpcs a@ th 
larger is 13 millim. long nnd 18 millim. broad. 

This species appears to be closely related to Pilu?~t~iqplax cilia14 
Btimpson. 

17. Litochira Beaumanlii, n. 8p. 

C a m p e ,  length mow than two-tbit-ds the gxwateet head& war& 
square. The exbnt of the~froabo~-bitd bolder irr hrdEy l k ~ b  tb$ 
k d t h  of the csrapane. The anlro . lah~vd borders are iu~zdly m h e d  
d em armed wilh 8 sharp epialliss-inoldiog ope at tbe ontgm orbi* 
an$l& I 

T l ~ e  cheli* ore moeL s b r &  t h w  the legs tmd, like $lqw,, ly(g 

nasrolo& etoepl thah the i~rrwl* angle of 1413 rvriat ia deatifom.  he 
h m g d  4pewlh1!~) 111rir .uf legs .we. I ~ W Q  tbBu 2; times aa lqwg 11&4b 
carapace. . - . .  .. . .---J;L 



[No. 3; 

In  the Indian Muaenm are 4 specimens, from the Andrmane and 
from off Ceylon 34 fms. The campace of the type specimen is 5 millim. 
Iong and 7 millim. broad. 

Colonr in spirit, uniform yellow. 

18. Uochira  quadriqirzosa, Zehntner. 
Litoehira quadrispinoso, Zehntner, Rev. Snisee de Zwl. 11. 1894, p. 171, pl. viii 

figs 11, llb. 

Differs from L. Bealivionlii in the follomin~ particulam o111y :- 
(1) the carapace is still more nearly square : 
(2) there are 2 ~piues  on the antem-lateral borders but none a t  the 

outer orbital angles : 
(a). the inner bolder of the ischium and arm of the chelipeds ia 

serrated, and the meropodites of the legs are armed with spines. 
(4) the colouirrtion is yellow, with a l u g e  purplisll-brown home- 

shoe behind the front, and with sinuous markings of the same colonr on 
the lateral subfrontnl and suborbital regions of the carapace: the 
greater part of the antenna1 flagella is  of the same purplish-brown 
coloul.. 

In  the Indian Museum is a single specimen flom the Andamann : 
the carapace is 4 millim. long and 5 millim. broad. 

Subfamily ii. GONOPLACINE. 

19. QONOPUX, Leach. 

Choplaw, Leach, Tmns. Linn. 800. XI. 1816, pp. 300, a%, and M&a Pod. 
Brit. : Desmarest, Consid. Geu. Oraet. p. 1% and Dict. hi. Nst. XXYIU. p. 349 : 
De Haan, Faun. Japon. Cmst., p. I9 : MiIne Edwerds, Hiet. Nut. Cruat. 11. 60, and 
Ann. 8d. Nat. Zool. (8) XVIII. 1852, p. 162: Dana, U. 9. Expl. Exp. Cruet. pt. I. 
p. 310: Bell, Brit. Stalk-eyed Cmat. p. 129: Heller, Croat. Sudl. Europ. p. 102 : 
Miem, Challenger Braahyam, p. 266. 

Rhombilio, Lemarck (part), Hiet. Nst. Auim. ~ a n a  Vert. (2) V. p. 466 : Latreilic, 
Enayo. MCthod. X. p. 298. 

Carapace anbquadrilateral, with the antero-lateral angler, acute and 
the lateral borders posteriorly convergent, a good delrl broader thau 
long, moderately coilvex, the regions but faintly i ~ ~ d i c a t e d  

The front aud orbita occupy the whole ~n te r io r  border of t h e  
carapace : the front is square cut, laminar, and obliquely delexed, and 
takes up between a third and a fourth of the nnteriolw bolder of the 
carapace, the rest being tnken up by the trench-like orbita. 

Eyestalks long and slender: the antannulem fold quite t r a n e v m l y  
beneath the fiont : the antennar have a tho1.t basal joint and a slender 
flagellum of good leugth, standing in the orbital kiaks. 



The buccal cavern is square and is well ~eepamtedft-om tile pro- 
minent epistome : the efferent branchial ahannels are not well defined. 
The external mnxillipeds completely close the buccal ccrvern : their 
morns is square nnd carries tho flagellum at the antem-internal angle. 

Chelipeds in both sexes m~ich more massive, and in the male very 
mnoli longor, t.hnn the legs, which aro long and elender. 

Tho abdomen in both sexes consists of 7 seprrrata segments : in the 
male the 3rd segment nearly but* not quite coveys tlie sternum botween 
the last pair of legs. 

Dietributwta : North-Emtern Atlantic consts, Mediterrrtnean basin ; 
Persian Gulf ; East Indian Archipelago. 

I n  the Indian Museum there is a young femnle, lately received by 
myself from the Persian Gulf, of a species of aomplna. Apn1.t from 
the shortness of the chelipeds it differs from Q. angrclaln, of whiol~ we 
llave sevelnl good specimens from Earop, only in wanting the terminn1 
spine to tlie upper border of the meropodites of the legs. 

Subfamilies iii. & iv. RHIZOPINR & REXIPODIN.%. 
Key to tlia Indian Qenera. 

A. Foar pairs of l ee ,  beaidee the ohelipede ( R h i w p i w )  : - 
I. The antennnlary flsgella can be oompletelg retracted 

within the antennultuy f o ~  :- 
1. The epietome ie of good length fore arid aft, it 

is not in any way confnaed with the palate but 
ie commonly prominent and almost vertical :- 

, i .  Eyw well formed, rnrely defldent in 
pigment :- 

a. Eyee in d l  rerpects perfeot : front 
straight, entire, from two.fifthe 
to half the greateat breadth of 
the carapce : merne of the exter- 
nnl maxillipede nearly eqn me...... NOTONTX. 

b. Eyw either qnite perfeot or defi- 
cient in pigment : front alightly 
ouwed and notched in the middle, 
abont a third the greateat breadth 
of the rarepaoe : antero-external 
angle of the merne of the elter- 
nal madllipede much prodno ed... CRRATOPLAX. 

ii. Eyw obsolete or nearly m :- 
a. Oarspeue mnoh bnnulm than 

long, the pwtero-lateral borders 
parallel ...... s............,......... TYPHLOCARCIND~. 

h. Carapaoe a little bronder thnn 
long, the postero-lateral bordera 
anteriorly-oonvergent ... ,.. ... . .. ... X E N O P ~ ~ ~ A L M O D ~ ~  



t. The epiatome is d ~ c r t ,  sunken, and not bddly 
. aapt?rated from the pdate :- 

. . i. Eyes minute, urbits odnoealed beueath 
the auterior border of tbe onelpace: 
merus of external maxillipeds with a 

. . sharp antero-external angle ............. 
, . ii. Eym obsolete or nearly eo, orbfb visible 

,' fmm above: a n t s r o - e t h d  angle of 

. t rnerua of external manllipede rounded 
off ............................................. 

. I I .  The bneal joint of the antenunlee oompletely illk its 
fosso, into which the flngellnm cannot therefnro he 
retmted :- 

1. Rye# small, bnt perfect : outer border of rnerlls 
. . of external maxillipede nlmoet straigllt ....... 

2. Eyea rednoed to a speok of pigment: outer 
border of merur of external maxillipedr wit11 a 

................. strongly convex bulge outwards 
B. Only three pnira of legs besides the uhelipedr, the Iant 

pair of other onbs not being represented even by s radi. 
n~ent. The vasa efferentla d the mnle open on the 4th 

................................. sternal segment (Hsaapodina! 

Sabfamily iii. RHIZOPINE, Stimps. 

NOTO~YX, A. M. Edw. 

Notonya, A. Milne Edwmde, Nonv. Amhiv. du Ifus. IX. 1873, p. 288: Miem, 
Challenger Brnohynra, p. 235. 

Cnrapace deepish, sabqnndrilateral with the antel-o-lateral angles 
rounded off, broader tlfan long, perfectly nade smooth and polished, 
without any indication of regions, convex fore and aft and nnteriorly 
declivone. 

Fronto-arbital border a good deal more thnn three-fourths the 
greatest breadth of the ompaoe : a n t e ~ . o - l r h l  borders short, entire, 
curved. Front straight, sublarninar, from two-fiftl~s to half the breadth 
of bhe carapnce. 

Eyes small but well developed, the eyestalks movable, obpiriform : 
orbitn in the nsnal marginal position. Tho antenuules fold trsueveraely 
i s  well formed pits. B-1 antenna-joint ehort; the flagellam, which is 
of fair length, stands in the wbital Listne. 

Epistome well forned, nearly vertical : bnocd cavern a little wider 
ill front than behind. A slight hiatus bstCeen theexternal marillipedn, 
the horns of which appendages i~ quam and cnrries the flagellum a t  
the nntero-internal angle. 

. -  Chelipeds aabeqaal, or a little uneqaal, smooth and polished, much 



more massive and bnt little shorter than the legs : palm short and rntl~er 
deep, with the lower border sharply carinnte. 

Legs smooth, nnarmed, with a very few scnttered lank hairs : 
daotyli styliform. 

Tlio abdomen in  both sexes consists of '7 separnte segment0 and does 
not nearly co~iceal tlie ste1;num between the laat pair of legs. 

Dislrihiilin~r : Indo-Pacific, from Fiji to the P e r ~ i a n  Gulf. 

Key to the blrlinn fpecies n j  Notonyx. 
I. Cnmpace, length nbont tl~ree-fourths the breadth : merna 

of externnl mnxillipods abont aa long MI the ischinm ... N. nitidlr~. 
11. Cnrnprce, length nbont flve-sixths the breadth : merns of 

externnl mnxillipeds mnch sl~orter thnn the ischinm ... N. t<trertn. 

20. Notonyx nitidus, A. M. Edw. 
Notonya nitidnn, A. lfilne Edwards, Nonv. Archiv. dn Mne. IX ,  1873, p. 269, 

pl. xii. fig. 3 : Miem, Challenger Bmhynra, p. 286. 

Cnl-apace, l e~~gt l r  a little more than three-fourths the greatest 
breadth. Front between a third and two-fifths the breadth of the 
carapace.  orbit^ elongnte. h1erns of the external mnxillipeds ns long 
RB the iscl~ium. 

A small denticle near the fnr end of the lipper border of the arm : 
inner angle of wrist pronounced, but not acute. 

Legs with some scattered hairs along the edges, the 3rd pnir, 
which are slightly the longest, are abont 'L* times the length of the 
carapace and nearly half agnin FW long ns the chelipeds. 

In  the Indinn Muscum is a single specimen from the Persian QnlE : 
ite carapnoe is 8.5 millim. long nnd 11 millim. broad. 

21. Nolonyx vitvelu, n. sp. 
Carapace, length abont five-sixths the greatest breadth, rather 

tomid. Front nearly half tho breadtl~ of the carapace. Meriis of the 
external maxillipeds shorter thnn the isclium. 

No de~lticle on the arm: inner angle of wrist blunt. Legs with 
hardly any linir~, otherwise resembling those of N. nitidus. 

I n  the Indian MuReum is a 'single specimen from the Andaman 
Sea, 53 fathoms : ita m p a c e  is 5 millim. long and 6 millim. broad. 

CEBATOPLAX, Stim pson. 
Ceratoplaz, Stimpson, Prw. Ao. Nnt. Sci. Philad. 1858, p. 98 : Miere, Challenger 

Bnrchynre, p. 238. 

Carapace deep, subquadrilateral with the anbro-lateral angles 
rounded off, a good deal broader t l~an  long, the regions very indistinctly 
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and incompletely indicated, strongly amvet  fore and aft a d  
declivons. 

Fronto-orbital border about two-thirds the greateot brocldtlr of the 
wrapace : antero-lateral borders sharp, entire, cui-ved: portrro-hbd 
borders parallel. 

Front about a third the greatest breadth of the cnrepm, ite h 
edge slightly arched, netcl~ed in the middle lhe.  

The orbits are in the usual position and the eyestalks are immov- 
ably fixed in them, but the eyes are fairly well formed, though they 
may be deficient in pigment. The anhnnules fold t~ansversely in 
proper pits. The basal aotenna-joint is slrort : the flagellum, which i~ 
of good length, stands in the orbital hiatus. 

Epistome well formed and prominent : buccal cavern quadrilateral, 
slightly increasing in b r e d l h  from behind forwards, almost completely 
closed by the external msxillipeds, the merna of which IIM th antero- 
exter,ial a~rgle mz~chproduced and carries the flagellum a t  the ante1.o- 
internal angle. 

Chelipeds snbequnl, more massive but decidedly shorter tbun the 
legs; the palm short, deep, and compressed. 

Legs slender, unarmed, the 3rd pair the longest : daotyli styliform. 
The ebdomen in both sexes consists of 7 sepsrats segments and 

does not nearly occupy the space betweell the laat pair of legs. 
Diotribution : Inilo-Paoific from the Bay of Bengal to Ecnsdor. 

Key to the Indian species of Ce~atuplax. 
I. Bnrfeae a@ campnoe nude, eyee well pigmented r outer 

snrfeoe of palm poliehed end neerly emooth ... ... ... C.  ciliata. - 
11. Surface of carapaoe tomentoee, eyee deficier~t in pigment : 

rowe of vesionlous granules on the outer snrfaoe of the 
palm ... ... ... ... ... ... ... C. hi&&. 

22. Ceratoplaa ciliala, Stimpson. 
Ceratoplaa n'liafup, Stimpson, Proc. Ao. Nat. Sci. Philnd. 1668, p. 98: A. 0. 

Walker, Jonm. Linn. Soo., Zool., XX. 1890, p. 110. 
Cwatoplaa ciliata, Miem, Challenger Braohyum, p. BS1, pl. xi.. ilg. 3: m, 

Boll. Boo. Nat. Napol. 111. 1889, p. 229. 
' 

Carapace, chelipeds and  leg^ rclther scnnhily fringtd with hairs, bwt 
with R r~ude surface. 

Carapace, length a little rno1.e than three-fourths the g re~ tee t  
breadth, spnr.sely pnnctate, the regions not distingnishnble. &ont 
about a third the greatest breadth of the cnmpace, ita free edge slightry 
a h h d  rrnd notohed in the middle line. Eyes well pigmetlbed. Clleli- 
peda decidedly shorter than the leg8 : inner angle of wrisl sharp, bart 



kt pmdmced: outer mu-face of palm smooth and polished, exoept for a 
few depreseed grannlea inferiorly. Third pair of legs not twice fbe 
length ef the carapace. 

in 6Le Indian Mneeum is a single specimen from the Andaoran Sea, 
63 Ibrr. 

23. Ueratqha hiapidcr, n. sp. 

Carapace,,chelipeds aud legs with a tomentose snrface, and fringod 
with longer silky hrire. 

Carapace, length a little less that1 three-fourths the breadth,'wllen 
denuded it.s regions (and three gaetric subregions) are just distingnish- 
able, and its surface is pitted and ita laferal melfis granular. Front 
a little more than a third tho greatest breadth of the carapace, its free 
edge decidedly nrcZled and notched in the middle line. Eyes very 
deficient in pigment. Cllelipeds (in tlio female-male nnknown) hnch  
shorter than the legs : inner anglo of wrist sharply dentiform ; onter 
surface of palm with numerous rows of vesionlons granules. Tllird 
pair of legs two-rmd-a-half Limes the length of the campace. 

la the Indim Mnsenm is 'a single specimeli from Palk Slrnits : ita 
cumpace is 9 m i l k .  long and 13 millim. broad. 

TYPELOCARCINLI~, Stimpson. 

Typhlacarcircus, Btimpsoo, Prw. Ao. &at. h i .  Philed. 1888, p. 96. 

Carapace as in Ceratgph.  Fronto-orbital border about half t!he 
g ~ a t e e t  breadth of the carapace. Front less then a foul-tl~ the b~wadbh 
of the cnrapace, more or less distinctly bilobed. Antero-lateral borders 
well curved, often otnargiuate in plaoes : postero-lateral bordera, 
parallel. 

Orbits in the usual position, completely filled by the immovnble 
eye-stalks: ejes obsolete, or nearly so. The antennnles fold nearly 
tronspersely, in proper pits. Basal antenna-joint short ; the flagdlnm, 
which is abort, stands in the orbital l ~ i a t n ~ .  

Epietome well formed and prominent: buccal cavern completely, 
or allllost completely, closed by the external maxillipeds, the flagellum 
of wllicll articuhttee with fbe antero-internal angle of the merus ; the 
outer angle of the merns not prodnoed. 

Chelipeds subequal or unequal, much more massive tban the legs 
fasm which they do not much differ in length: palm short deep and 
w p , r q d ,  with sharp upper and lower borders. 

Legs slender> w&, the 3rd pair slightly bhe Jongest : dactyli *- 
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The abdomen in both sexes consists of 7 separate eegmente and 
does not nearly occupy all the sternum between the last pair of legs. 

Distribtrtion: lndo-Pacific, from the Persinn Gulf to Hongkong. 
From Rhiwpn, of which we possess specimens from Hoogkong, this 

genus differs only in having the eyes obsolete and the exte~llal msxilli- 
pede more closely opposed to each other. I t  may well be doubted 
whether these differences are of generic value. 

Key fo -the ltrdiart species of Ty phlocarcinns. 
I. bntero-lateral borders with 2 or 3 en1nrginations:- 

1. Buocal cavern deoreaaing in size from behind for- 
wards: antero-extarnal nngle of merue of external 
maxillipede obeolete and rounded off ... ... ... T. n~tdus. 

2. Buccal cavern quite square : nntero-external angle of 
mema of external mnxillipede sl~arp ... ... ... T. cillostcs.. 

11. Antero-laternl borders of carapace entire : buccal cavern 
quite sqnnm ... ... ... ... ... ... ... T. rubidue. 

24. l'yphbcarcinas nudus, Stimpson. 
Tvphlocar.ci?~us nrdus, Stimpeon, Proc. Ac. Nat. Sci. Phiiad. 1868, p. 96. 

Carapace much transversc, its length only about five-eighths its 
greatest breadth, its surface smooth and bare, the regions hardly 
dlt.inguishable. The postel-ior part of the antero-lateml border has 
two or three obscure notches. 

The front, which is about n fifth t.he greatest breadth of the 
carapace, is grooved in the middle line-almost bilobed. Orbits broadly 
oval, almost subcirculnr. 

Buccal cavern considerably decreaeing i u  breadth fiam behind 
forwards : merns of the oxternal maxillipeds with the nntero.externa1 
angle obsolete nnd rounded off ; the exognath very narrow. 

Chelipeds and legs smooth, with only a few scant liairs on the 
margin. Chelipeds, in the male about twice the l e n ~ t h  of the carapace, 
a little longer than nny of the legs : inner angle of wrist slnrp, but 
not produced: pnlms unequal, srnootll and polished, the upper border 
smootll and crest-like, the lower border with a distinct moulding. 

In  the Indian Museum are 25 specimene, from Karacl~i and the 
Mekdn coast, Madras coast and Sandheads, and the Audamans. 

In this species a tiny speck of pigment denotes an eye. 

25. l'yphloca~cinus villosus, Stimpson. 
Twhlocareinus villoeua, Stimpeon, Proc. Ao. Nat. 8ci. Philad. 1858, p. 96 

Xiem, P. Z. S., 1879, pp. 20,40: Walker, Joorn. Linn. Boo. 2001. XX. 1890, p. 110, 
pl. ir,  age. 8-8 : Ortmanu, Zool. Jahrb. Syst. VII. 1898-94, p. 689. 

Cer apace and appendnges everywhere covered with velvet. Carapace 
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abont tl~ree-fourths rts long as broad, its greatest breadth a c m e  tile 
middle: when denuded i t  is granulnr i l l  places nlld tile iwgions are 
hardly distinguishable. Three blunt granular teeth on the lateml 
borders, two of wllich a1.e a11te1-o-lateinl, the third being postero-lnte~al. 

Fivnt between a fourth and a fifth the breadth of t.he carapnm, 
bilobed : orbite piriform. 

Buccal cavern quite q n a r e :  nntero-extelmal angle of merns of 
exteinal mclxillipeds well marked but not produced, the exognath normal. 

Chelipeds abont twice as long as the carapace, and t~early the same 
lengtl~ ae t l ~ e  3rd (longest) pail* of legs, their ontor surface, e~pecially 
that of the palm, is psnulnr :  inner nngle of tlle wrist p~mloced, dellti- 
form. Tile legs nre fringed with coarsish hairs. 

In the Indian Museum, besides a specimen from Hongkong, nre 
6 from various parts of the coast of tile Bay of Bengnl. 

The caraptwe of the best specimen is G millim. lo~ig and 8 millim. 
broad. 

In  this species elm there ie a tiny speck of pigment for an eye. . 

26. Typh20carcinus rubidzis, n. sp. 
Carapace perfectly stnooth and nude, except for II few 1lairs on the 

anterior and nutaro-lateral margins, its lengtl~ a little over three-fiftlls 
its breadth, the regions hardly distinguishable, tl~ougll the eyibianchial 
regions have a decided dorsal bulge. 

The antaro-lateral bordors, which, like the poetero-lateid are blu~l t  
and e;ranular, are quite entire. 

Front abont a fifth the breadth of the carapace, bilobed, tile median 
groove very deep. Orbits piriform. Bnccal cavern and external 
mrxillipeds as in 1'. villocrtis. 

Cholipds and legs rather hairy, but there is a l w ~ y s  a large smooth 
bare Rpce on the outer surface of the wrist and palm. Cllelipeds abont 
as long as the longest legs, l e ~ s  than twice the length of the carapace: 
inner angle of wrist plodnced, dentifom: below stld ribove the bare 
patch on the wrist rnd hand the surface, when dennded, is granular. 

The colour ie a'rich rnddy brown. 
In the Indian Museum are 18 specimens from the Bey of Bengal, 

20 to 65 fma. 
The largest specimen has the cnrapace nenrly 7 millim. long and 

10 millim. broad, but there are egg-laden females smaller than this. 
There is no pigment speck to represent an eye in this species. 

XLLNOYHTEALMODES, Richtern. 
Xerrophthdmodoa, Richtern, in M obina M eel.esf. Maurit. p. 165, 1860. 

Carapace rudely semicircular h outline, the posterior border being 



the h p t ,  Pod the podvm-hkd baaders k g  antemblmve%all ;  
to f m  r colama omma with the well-arched u r e  and 
hied bardem : it i a  Gnk tilittle brosdm thcn long, is amvex for* nwd aft 
aad * M y  decsiooao rtlteriorly, lnel e h m e  the r e g i a m ~ i r r d w  
ra8 iaosarptetsiy. 

FI-onto-ovbital border less than half, fltont bre 4b.n 16%. 4 b  
b m d t h  of tha aarappae, the front k i n g  p m h t  alld 

bi4obsd. 
Orbite h tile mash paition, eoqktcdy filled the immovable 

eye-sbaths : eym o b 8 o h .  The ~&emnnler am d l ,  ~ n d  fold e b l i q d g  
rather Ghah tstmsoevsely in propa pita. Bm1 anbnna-joint l o r t  : h h  
flagellum, wl~ ic l~  nlso is ehort, etaads in ths orbital 11iotne. 

Bpi- .end mouth pedal cs aLo the abdomen, ur in il'ypilocar- 
cinua. 

Cketipeds I* lifUe uaequa.1, much more mrasivm rsd nsther longer 
than the l e e ,  of which the 3rd pair is slightly the lougest. Palm M 
deep d aampreese8, wikb a k p  edgm 

Legs slender, unarmed : dmtyli styliform 
Dielributwn: Indian Ocean, from Nanritim and the Red Sea to 

Lhe Andamans. 
This genm differs from Typhbcaninlre i n  hnving the campco 

more elongate and more semicircular in ~n t l ine ,  &s front mare pm- 
minent and narrower, and the autennnles more ~1'1~mpad in canseqsaoos. 

27. Xerropthalmodee q~welii, J t i c h k  
Xenqphthalmodes di ,  Riohters, in Nbbiaq Meord.  M a d .  p 166, Id. xvi. 

fig. Fgmn(1 pl. wii. flga. S-5 l%sb : Miem, f. E. 8. leu, pp. 14 12 : & Mun, PJ- 
Leyden Mu@. XII. 1890, p. 68, pl. iii. fig. 6. 

The murpmakrrfhsra lop-side4 Look eod ie pra0tiosLly enwotll, 
except fm h o  rather b p  m i b r  impeeoieue that inoor~pl+ 

the gmh-cardiac f~vnn the epib~.snahml +a : its oPr5uw 
is bnre, Ibal Ws free edgsq lib thecaXd(es of the delipeds and lege, rra, 
Llridrly Frmpd w i t l t  b g i d  silk bsia : its h t b  is ~ b c d  five-airLhP 
the pantest  breadth, which is qmh pmbaTim. Fnopt v q  dsoidedly 
&lobed. O Z S ~  9PaC Brcocri aa~era r e q  &g&tty dec- in 
b m d t h  anteriorly : the merns of the exte~nal maxillipado krs ithe 
tn+bem=ut&aal =fie rollsded ofE. 

GMipeBs in i b d r  WAe i o r ~ t i u U n , l q p , o o d W t b s  
hands decidedly amqoal: & h e r  ragle of bbe wrjat ie noplainate : 
tile upper edge of tilo palru is el~erp and crest-like, t l ~ o  lower edge hae 
a low grannlsr crest or moulding, the snllace of the palm is smooth . . 
and polished. The larger cbeliped, rneaeatwd along its -, ie 
Sbont twice the length of the carapace. 
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h~ Lhe  it^^ Mneeafn are 13 .).ahem, Crem Lb Ik&a W, 
M & h r  caasf, CRmmmndel ooeet, Qdf d Mar(rrkrq and the A a h m ~ ~  
The of tbe lergest spabee ia 10 milli~n. long d 12 m i b .  
Lrosd. 

Irr ore v e r y  yuuag spsaimm tbs q e  n rep.eeepted br s tiwj aspeoL 
of figment, aa lrbo- in de M e  figuq bpt m large speaiae~o t h  
is no tram of this speck. 

SCALOPIDIA, Stimpson. 
&alopidia, Stimpson, O m .  A& Nat. Soi. Philod. 1868, p. 95 : Uiera, Cl~ellcrrger 

Brachynra p. 223. 
. HypqphthaZmus, Itiohten, Abh. Seaok. Nat. ase. Franklhrt, XI?. 1881, p. 429. 

Carapace of but moderato depth, moderately convex fore and aft 
and hut moderately declivoua rrnteriorly : i t  is a good deal broader than 
long and inclines someml~at to a semicircuIar outline, the g1-errtest 
bl-eadth being quite posterior, the postern-lateral borders being anteriorly 
convergent, and tlie a~rtern-lateral borders being nicely curved : the 
regions are distinct.1g mapped out by fine grooves. 

F~sonto-orbib1 border about two-fifths, frolrt about a fourth the 
greatest breadtl~ of the carnixice: front rather obscurelp biloled, anteyo- 
laternl bordars acute. 

Eyes minute, eyestalks fixed in ma11 orbits which lie entirely 
benenth the anterior border of the carapace. The antennulea fold 
trnnsveraely in shnllow and i-ather ieadequatapite. Basal antenna-joint 
sllort ; tile flagellpm, wl~ich is of moderate length, stands qnite clear of 
the orbitnl hiatus. 

Epistome sunken, not we?! demamted from t l ~ e  edge of the bnccal 
cavern : the latter is squarish and broader in front than behind. T l ~ e ~ e  
is n mnmderable gap between the external nraxillipeds, the merne of 
which is square and ha8 a sbarp t~ntero-external angle and carries the 
fingellum at the antero-internal angle. 

Chelipeda a little unequal, much shorter and not much mom massive 
(except rrs regards the larger palm) than the third pair of legs: wlrn 
short and mmpreased, with sharp edges. 

1'Be legs have the mems brnndened, especinlly in the m e  of tile 
211d and 3rd pair: the 3rd pair is considerably the longest. 

The abdomen consists of 7 separate segments, and does not nearly 
occupy all the ster~rnm between the laet pair of legs. 

Dintribr~tion : Indo-Pacific, from Mndagsgcar to China. 

28. blopidicr piitosipes, Stirnpso~i. 
BaZqM& +wipm, 80impeon, Roo. l a .  Nat. hi. Pblld. II)W p. 96: 

J. B. Henderson, Tram. Linn. Soo., Zwl . ,  (2) V. 1898, p. 379. 

Carapace and appendagee downy. Carapaoe, length about two- 
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.thirds the gkeatest breadth, its snl.face oloaely pnnctak: all the regions 
sre  quite plainly defined by grooves, wl~ich also subdivide the gastrio 
into three eubregions, and the epibranchial into two-a11 anterior md 
a posterior ; and the cnrdinc region hna a distinot bulge. The shsrp- 
cat antero-lateral borders are, like the anterior border, vet7 finely 
~errated, nnd are marked off from the blunt poatetw-lateral borders by a 
minute spine. 

Tlie larger choliped is bnrely llalf again se long RR tho campace : 
both cllelipede have the lower edge of the arm finely semted,  ltave a 
npiuule near the far end of tlte upper botdor of the arm and one a t  the 
outer atlgle of t l ~ e  wlist, and have the inner angle of tlle wrist strongly 
dentiform. 

T l ~ e  legs have their edges, except in the case of the dnctyli, cloeely 
and evcnly spinulate, but there is a tendency for the ~pitles to fail on 
the posterior edge of the carpus and propodite. T l ~ e  3rd pdr ,  which 
are considerably tile longest, are n~uch more than 24 times the length 
of the alrapace. The leg8 increase remarkably it1 length from the 1st 
to the 31d, atld the 4th are about the snme length as the 61-st. The 
dactyli sre sharp, sttong, styliform snd ciliated: tl~ose of the last pair 
are curvell, those of the other pairs are strdgllt. 

Hendersoti records this species from the Gulf of Martaban: the 
only specimet~s iu the Indian Museum are from Hongkong. 

29. TYPHLOCA~~C~NODS~ ,  n. gen. 

Apparently one of Lhe li~tks between Typhlocarcintce nnd its allies 
011 the oue haud and Scalopidia on the other. 

Carapace moderately deep, sltsped much as ill TypMocnrcir~us, but 
nliglltly mot- elongate, tho ft-e edges hairy. Ft.onto-orbital border 
a b u t  three-fifths, front about a tltird, the greatest brendth of the 
carnpnce: front prominent, its free edge coltvex and entire. 

. Orbits in tlte normal position, narrow, button-hole sltrrped; eye. 
fitelks tapering, immovable; eyes obsoleto or nearly 69. Ajbtmnuk 
wnnlped, jol(lit~q rely obliqrrely-w~rly 2onyifudiirally-in proper pits. 
Antel~tlnl pendur~cle small and cramped, the flagellum stallding in tlle 
orbital histun. 

Epietor,te sunken, linear : buccal cavern sqnwe, its anterior angles, 
like tho antero-external nnglee of the merus of the externnl maxillipeds, 
l.onnded off: the exte~.nnl maxillipeds completely close the bncml 
cavertl and haye tlte flagellum a~.ticulated to the antero-internal angle 
of the merns. 

The abdomen does not nearly occupy all the space between the l w t  
pair of 1888. 



The above di~gnosis is framed on a broken specimen, without 
chelipeds or legs, in the Indian Museum. In  the form of the front and 
allape of the carapace this specimen has a strong resemblance to the 
TypAlocarc;inw integrifrons described and figured by Miem in Anu. Mag. 
Net. Hist. (5) VIII. 1881, p. 260, pl. xiv. fig. 1. Miers himself mas 
doubtful about refemir~g his species to Typhlocarcinur. 

Our specilne~~ is too much damaged to furnish a useful specific 
diagnosis. 

HEPETHOPELTI, Alcock. 
Hephthopelta, Alcock, Investigator Deep Sea Brachjnrn, p. 76. 

Carapnce Tory deep, inflated, rudely semicircular, about a8 long fl8 

broad, convex fore and aft and vertically deflexed anteriorly, all its 
borders entire and all, except the postel-ior, tumid, the cardiac and 
binnchiel regions well delimited. 

Front cot~~idernbly less than a third the greatest breadth of the 
cnrnpnce, bilobed, vertically deflexed ; the wl~ole extenl of the fronto- 
orbital border is more than half the greatest, breadth of t l ~ e  cnrapace. 

Orbits small, sl~nllow, excavated in the vertically-deflexecl nrlterior 
border of the carapnce, not concealing the eyes. Tl~ough the eyes me 
small and tlleit. stnlke immova1)ly fixed, they are well fortlied, we12 
d~jnet l  and we21 pigmerateti. 

The antennrclary fossa9 are coinpletely jlled by the baral nnteirnulay 
joint, to the ezclrcsion of theflagella. 

The basal antennn-joint is small, slender, and does not nearly r&ch 
the front; the flagellum, mllich arises in the orbital hiatus, is hardly 
longer than the orbit. 

Tlle epistome is of considerable width fore and aft and, thong11 
aunken, is well defined from the palate. The buccal cavern is square, 
tl~ougll rery slightly narrowel. in front than behind: tho excurrent 
brancl~ial canals are well defined. The exterl~al maxillipeds, which 
completely cover the buccal cavern, have the merus shorter and slighlly 
narrower than tlle ischium and somemhnt oval in shape, and the palp 
jointed to the antero-internal angle of Ll~e merus and of good size. 

T l ~ e  legs are all long and slender and end in a slender dactylus : 
the third pair are slightly the longest. 

T l ~ e  chelipeds are lost in the single specimen obtained, which is a 
female. 

30. Hephthopelta bgubrb,  Alcock. 
Hephthopeltu lugubris, Alcook, Investigator Deep Sea Braohynrn, p. 77. pl, iv, fig. 2. 

Carapnce as long as broad, rougbly semicircular or semiglobose, of 
thin textore, its surface very finely frosted and somewhat pubescent. 
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The fronto.orbital region is vertiaally deflexed and almoet invisible 
in a dowal view. 

Epibl.anchjn1 and cardiac regions tumid, circumscribed by deepish 
.grooves. 

Legs suboylindrical, with a finely frosted nnd pubescent surface: 
the third pnir, which are sliglltly the longest, are about 22 times the 
length of the cnrapace : the posterior (lower) border of the merus of tlie 
first two pail3 is spiuulose. 

Colours in spirit, light yellow, eyes black. 
A single female, without chelipeds, from the Andaman Sea, 490 fms. 

The carapace is 8 millim. long, and the enme in breadth. 

CAMATOPSIS, Alcock. 

Camatopsie, Alcook, Inveetigator Deep Sea Bmhynre, p. 76. 

Carapace deep, rudely sub-semicirculnr, hnrdly broader thnn long, 
strongly convex fore and af t  and declirous anteriorly : its antel.o-Iatexn1 
borders short sharp and eritire, its postero-lateral borders long sh~rp i sh  
and sliglltly convergent anteriorly: its only m~rkings are two longitudi- 
nal groove8 hardly visible on the nndenuded carnpace, thnt mnrk off the 
epibranchial regions. 

Front collsiderably less than a fourth the greataqt breadtl~ of the 
campace, obscurely bilobed ; the whole fronto-orbital border is a b u t  
hnlf the greatest breadth of the carapace. 

Orbits large, deep, and normally cut in the arlterior border of the 
carapace: eyestalks large, tumid, conical, almost immovably fixed in tho 
orbits : eyes reduced to a speck of pigment placed on tho under snl-face 
of the tip of their stalks. 

Antonrln1at.y fossss small, and filled entirely by the bn.snl antennulsry 
joint, to the complete exclusion of the lavgejlagell~cnz. 

The small basal antenna-joint is wedged in between and beneath 
the eyestalk a ~ l d  antennnle, the second joint l l~rdly re~clles to tho 
front, the flagellum is large a ~ l d  corlsiderably longer than the orbit. 

The epistome is of collsiderable width fore and aft, especially n t  
its middle, and thouqll sunken, is well separated from the palate. Tlle 
buccal cavern is SqUale, though rather bronder in front than behind, 
and is almoet entirely covered by the external mnxillipeds. These hare 
the mrrrts ns long as, cintl n~ar.kediy broader than t7w irchititr~, owing to the 
strongly cotarex bulge of the outer border of the merris : tlle palp, which is 
of good size, is jointed to tlie nntero-intei.tln1 atlgle of the mernu. 

The chelipeds are moderntoly mausive and i r ~  the mnle the hand* 
are nneqnal. The arm is uhort and tl.igonal, the wrist rrrther long 
nafiow and crooked. 



Legs su5ciently long and stout, the penultimate pair being the 
longest ; their dactyli are sl~arply trigonal and elegantly plumose : the 
last pair have the dactylus slightly curved and compressed. 

The abdo~nen of the male, which is four-jointed, does not nearly 
fill tile space between t l ~ e  last pair of legs. 

Between the 4th and 5th segments of the sternum, in the male, is 
intercalated a long narrow plate that covers the external genital ducts. 

31. Canla topeis rubida, Alcock and Anderson. 

Co~tops i s  rubida, Alcock and Anderson, Ann. Mag. Nat. Hiat. Jan. ISW, 
p 12 : Aloook, Inreetigahr Deep Sea Brachynra, p. 76, pl. iv. fig. 2. 

Carapaoe very finely granular when denuded of the short velvet 
that covers i t  and all parts of the body ~ n d  appendages. The narrow 
front and the antero-laternl borde1-s form a semicircular curve: the 
postem-lateral borders are anteriorly convergent, the greatest breadth 
of the carapace being between the bases of the penultimate pair of 
legs. The tumid anterior (true inner) borders of the eyestnlks bulge 
bejond the orbibl wncavities of the anterior border of the carapace. 

The efferent branchial canals cause an angular bulging or carina- 
tion of the pterggostomian ~.egions. 

The chelipeds a're unequal in the male (female unknown), the 
longer one being about 1% times the length of the carapace. They are 
unarmed. In the larger hand the fingers meet only a t  tip and are 
finely toothed in the distal half only, being rnthor deeply notched in 
the basal half, while on the inner surface of the movable finger is a 
cnrions truncated spine. In the smaller hand the fingers meet throogh- 
out their extent and only the immovable finger is distinohly toothed, 
one or two of its teeth being enlarged. 

The first and laat pair of legs are about 13 times, the second and 
third pair are about twice, the length of the carapace. In the last 
pair of legs the terminal joints are more strongly ciliated, and the 
dactylus is slightly curved and compressed as for swimming. 

Colonra in spirit rich chocolate brown. Animal entirely covered 
with velvet. 

Three males from the Andaman Sea, 194 fathoms. The carapace 
of the largest is 9 milli~n. long and 10 millim. broad. 

Subfamily iv. HEXAPO~INE, Miem. 

LAMBDOPHALLUS, nov. gen. 

Near Iiexnpus, Do Haan, from which i t  chiefly differs in the form of 
the auterior pair of male sexual appendages, which are rigidly bent 



330 A. ~lcock--~arcirwb~icat Fauwa of lrdia. [NO. 3, 

into the form of an L, the horizontal limb of which is lodged in a special 
trench in the first segmet~t of the sternum. 

Carnpace mnch bronder than long, broadest behind. Front narrow, 
nearly vertically doflexed. Orbits small, circulnr, widely wmmunicat- 
ing with the antennular fossm. The antel~tinles fold transversely. 
Antennm small, standing in the orbital l~iatus. 

Epistome well-defiued. Buccnl cavern with the sides slightly 
convergent anteriorly. The external mnxillipeds have coarse palps, 
which, when folded, fill the rather broad space that exists between the 
ischiopodites : the meros is subqnadlilateral, with the autero-external 
angle ~.ounded off, and the palp nrticulatea with its antero-internad 
angle : the exognatll is not coucealed. 

Chelipeds unequal in the male, shorter but more massive than the 
legs. 

Oitly three pairs of legs, the fourth puir entirely nbserrt. 
Sternum extremely brond. Abdomen of the male very narmw. 

The efferent ducts oE the male sex open on the 4th sternal segment 
inside the fossa iuto which the abdomen fits. 

Resembles Hezopus s e q u s ,  De Bean, with a speoimen of which I have compared 
it, but d i e r s  in nnmorons importent characters. 

Carapace subquadrilateral with the auterioi. angles broadly rounded 
off, mnch broader than long, convex fore ~ n d  aft slid anteriorly deflexed, 
uearly flat from aide to side, the gastric and cardiac regions well 
defined, the surface uniformly fii~ely granular under a lens. 

Front nearly vertic~rlly deflexed, its edge square-cut but grooved or  
notched in the middle liue, its breadth about a fifth the greatest breadth 
of the carapace. 

Orbits freely communicatillg with t,he ante~lnnlnr fossm : eyestalke 
immovable aud very short, eyes small but well pigmented. 

Antennulea large, folding transversely ; the inter-antennular septum 
nalSrow if wmplete. 

Epistome lozenge-shaped, well defined: the sides of tlte buccal 
cavern converge sliglitly from beltind forwards : the ischiopodites of tlte 
external maxillipeds nre rather narrow and leave between them a widish 
gap, which, howevel-, is filled by the flagella. 

There is a deep crescentic groove across the pterygostomian region, 
just in front of the bases of the chelipeds, and there nre several close-set 
oblique scoring8 near t l ~ e  autero-lateral angles of the buccal cavern. 

Chelipeds in the male unequal, more massive than the legs, the 
larger oite uot I +  timeti tho length of thc cnrapace : nuder the lena their 
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outer s m h e  is very finely nnd uniformly granular : the fingers are short, 
especially in the larger I~and, and meet only at  tip, and a t  the baso of 
the dactylus of the l q e r  hand is R molariform tooth. 

Legs tomentose : otlly 3 pairs are present,, the 4th pair not being 
represented even by a rudiment. The first pair, which are not much 
longer than the chelipeds, are the shortest and slenderest: the next 
two pairs, which are about equal in size, are not quite twice the length 
of the carapace. 

Sternum very broad, 611ely and uniformly granular : in the male, 
in the first sternal segment, on either side of the last abdomioal tergnm, 
ie a long narrow oblique trench, i l l  mhicl~ tlre ends of tile modified 
abdominnl appendages are lodged. 

Male abdomen very narrow, ]lot a fifth the breadth of the sternum 
at ita base. The firat tergum is short fore and aft, the second is linear 
and haa a somewllat trilobed form, the 3rd 4th and 5th are fused to 
foim a sort of hexagonal plate with the distal end narrowed, the 6th 
and 7th are separate. 

The anterior of the two pairs of male abdominal appendnges 
are most curiously modified : they are very long nnd st,iff and are L 
shaped, nnd the proximal limb of the L lies beneath and parallel with 
the abdomen, while the distal limb of the L emerge8 a t  right angles to 
the abdominal tergum, and, instead of beiltg free, lies in the special 
sternnl canal before mentioned. 

In  the Indian Museum are 2 specimens, from tlie Bay of Bengal, 
66 fathoms. The carapace is 4.5 millim. long and 7 millim. broad. 

Fnmily 11. PINNOTERIDB, L'dw. 

Key to the Irtdian gelrera of Pinuoteridw. 

I. Carapace ill-calcified: the iecl~ium of the external 
mnxillipeda is indirtingnishably fmed with the mnoh 
enlarged merne :- 

1. Edges of the csrnpace swollen and ill-dclined: 
dnctylus of the external maxillipede small and 
often abnormallp plaoed, but present ... ...... ... ... PINKOTPBBB. 

2. The edge of the oarapaoe, in all but its ehort 
fronto-orbital portion, forms a thin upturned 
omat: daotylne of the exterwl maxillipede 
wanting, or represented by n tiny pencil of hairs XANTAASIA. 

11. Carapace well calcified: the inchiurn of the external 
maxillipede is distinct and independent :- 

I. Ischium of the external maxillipedsmuoh smaller 
than the mems : dactylns of the external maxil- 
lipedr very large, epnthnlate. Orbits and eyes 
normal, the orbits circular ... ... ... ... ... ......... ... ... TSTEIA~. 



2. Iechium of the external mnxillipeds ae well deve- 
loped aa the merns, the dnctylae not enlarged, 
The orbits are narrow slits situated doreally 
with their long axis almost a t  right angles wiLh 
tho anterior border of the carnpace, nnd the 
eyes nre minute or obmloaoent ........................ X ~ ~ O P H T ~ A L M O R .  

8. Ieohinm of the external maxillipeds very much 
larger than the merun, the appendages an a 
whole being slender and not nearly oloeing the 
buccal cavern. The orbite are in the woe1 
marginal position ...................................... C E A ~ Y O ~ A P C ~ N O P ~ .  

Snbfa~llily XENOPETHALMIBE, nov. 

XENOPETQALMU~, White. 

Xenophthulmue, White, Ann. Mag. Nnt. Hirt. XVIII. 1846, p. 117 : Uilne 
Edwards, Ann. 8oi. Nat., Zwl., (3) XX. 1868, p. 220: Bnrger, 2001. Jahrb., Syet. 
VIII. 1894-96, p. 986. 

Carapace broader than lollg and broadest behind, arched anh-0- 
laterally, the regions faintly indicated. Front narrow, strongly deflexed. 

l'he orbits are mtall ,  obliqrre m nearly hzgifudinal ,  button-ble like 
slits, placed dorsally almost at  ~ i g h t  agrgles to the f9.ontu2 bwder, and the 
eyestalks are immovably embedded in them. The eyes are, a t  most, 
minnte e pecks of pigment. The a~~tennnles and antenns are extremely 
small, tlle antennnles folding nearly vertically beneath the front. 

Epistome not defined. Bnccnl cavern almost semicircnlar, com- 
~ l e t e l y  closed by the external maxillipeds. The external maxillipcds 
hare the ischium and nlelms equally well developed (the ischinm being 
nearly square and tlle merns about a quadrant of a circle) and the 
palp articulated a t  the nntem-external angle of the merus. Exognath 
small and concealed. 

Chelipeds ill the male " wit11 the hands somewhat elongated and 
thickened," in the female sbort nnd very slender. 

Lega fairly stout, the third pair the longest. 
Tbe abdomen i n  both sexes consists of seven separate segments. 

Key to the Indian qxcies of Xenophtl~elmns. 

I. The lege a r e  oilinted ond the third (longest) pair are not 
twiqe the length of the oarapace ................................ X. pinnotsroicfes. 

11. The l e g  are ciliatad townrde the tip only, and the third 
(longest) pair are  more than twioe tbe length of the 
oarapaoe X. obenrrw. ................................................................ 

33. Xenophthalmus pinnotsroideu, White. 
Xenophthalmus pinnolheroidss, White, Ann. Mag. Nnt. Hirt. XVIII. 1848, p. 178, 

pl. ii. fig. 2, and m g  Umt. p. 68, pl. xii. Bg. 8 : M k e  Edwude, Ann. 8 o i  
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Nat., Zool., (3) XX. 1863, p. 221: Stimpson, Proo. Ao. Net. h i .  Philad. 188, p. 107: 
Blniter, Tijds. Nederl. Ind. XL. 1881, p. 162: J. B. Henderson, Trans. L h .  800, 

. Zool., (2) V. 1893, p. 394. 

This species is included in the India11 Fauna on the aathority of 
Profeesor J. R. He~~derson. I t  seems to be cltarwterieed by Ilaving the 
bchium and rne~as of the external maxillipeds deeply gt-ooved, longi- 
tudiunlly, noar the outer margin ; the legs stout and hairy, the third 
pair barely twice as long as the carapace ; aud the three ternli~~nl joiub 
of the first pair of legs broadened so that their edges axe almost 
cerinate: the lateral borders of tlle carapnce are granular 01. fiuely 
denticulata. 

34. Xenophthalnaus obscurur, Henderson. 

X-hthalmw obeeutw, J. R. Henderson, Trans Lhn. h., Zool, (2) V. 1893, 
p. 894, pl. xxxvi. fig. 18, 19. 

Carapace glabrous and slliuy, but its snrface aomewl~at creased : 
the median regions are separated from the brancl~iltl regions by grooves 
or dep~eeions, nnd ench b~anollinl region is tl.aversed obliquely in its 
posterior pnrt by a low ridge. 

The rounded-off antem-lateral oorners of the carapnce are traversed 
by three low fine ridges, nearly pnrallel with one another : one of these 
definee the pte~*ygoston~ian regiou, the next appears to be the true 
antero.lateral border, while the most dorsal one rnus from the angle of 
the orbit to the junction of tlte antero-lateral and postero-lateral 
borders. 

Front narrow, nearly vertically deflexed, longitudiually grooved in 
the middle line, its free edge sqnnre-cut but faintly sinuous. The eyes 
are just visible as minute linear specks, plnced posteriorly. 

No epietome. Tile ischium and merns of the external mnxillipeds 
are not deeply grooved near the onter border. 

Chelipede in the female shorter and much slettderer than the firsf 
and last pair of lege. 

The 3rd pair of legs are the  longest, being nbout 2! times the 
length of the campace : the second pair, though a little shorter than tlte 
31d, are equally stout. The first and last pairs are about equal to one 
anotl~er in size (in the female) being hardly longer than the carapaoe, 
and slenderer than the otller legs. The terminal joints of all the legs 
are 11airy : the  posterior borders of the mermpodites of the first three 
pairs are spiny, the anterior border being very finely set~ulate.  

In  the 111dian Museum are two females, one, with eggs, fi.om off the 
Owljam coaet, 20 fathoms, the other from the Andomans. The conrpm 
in the larger female is 6 millim. long and 8 millim. in greatest breath. 
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Subfamily ASTHENOQNATHIIPZ, Stimps. 

Carapace deep, convex fore and aft and declivous anteriorly : its 
greateet breadth is quite posterior, so that the postero-1ate:al borders, 
whicli are blunt, are anteriorly-couvergent., though sliglrtly so : tlm 
c~ntero-lnteral borders nre sharp and form nn elegant curve with tlre 
anterior border: the regions are nenrly ae well defined aa they nre in 
Sculopidia: its length is hardly leas than ita breadth. 
. The fr.outo-orbital border is considerably more than a third, but 

tlre front (whicli is bilobed) is only about a sixtl~, the greatest breadth 
of the carapace. 

Tlie orbits, whicli are in the nsunl marginal position, are emell, and 
the eyestalks, whicli are immovable, aye shrunk within them : tbe ejes 
are minute. 

The arrter~i~ulary flagella are large a l ~ d  cannot be retracted into 
tlie antonnular pits, which are filled entirely by tlre bas111 joint. 

Tlre antenna1 flagella are lorrg--considerably more than a khird the 
length of tlre carapace-and star~d in tlre orbital hia tns. 

Epistome sunken and not altogetliei* well demarcated from the 
pa11rt.e. The buconl oavern has its antero-exterual angles rounded off, 
and ie not nearly closed by the ezternal marillipeds : theee have the mertcs 
much shorter and narrower than the ischiton, oral and somewhat oblique, 
rrrd the &lgellum nppenre to articulate with the summit of the meias. 

The cl~elipeds are abont aa long ae the  legs and are very unequal 
in the male. 

The third pair of legs are eliglltly tlre longest. ds in Swlopidia 
the dnct2ylus of the last pair of legs is recurved. 

The abdomen in both sexes is nnrrow, not nearly occupying all the 
space between the lnst pair of legs, a~rd  in the male oonsista of 5 
pieces, the 3rd-5th segments being fused. In the male also, as in 
Ca~r~atopsis, there is, or1 eitl~er side, a nnrrobv plate intercalated between 
the 4th nnd 5th segmenta of the sternum and covering the external 
g e n i t ~ l  ducts. 

Thie genus more clearly t h m  any other connects tile Rhiwpim and 
the Pinnoll6eriJas togetller. 

35. Chasmocar&nops gelasin~oitles, n. sp. 

Canrpnce uearly aa long as broad, its surface abundantly sprinkled 
wit11 vesiculous granules, its free margins rather sparsely ciliated : all 
the regions are distinguieh~ble, and the cardinc m d  posterior lobe of 
the gastric regions are defined by deep impressions ; the antem-lateral 



bordera'are sharply defined and g~unnlar.  Front very distinotly bilobed, 
prominent. 

Clrelipeds in the male very nneqnal, the larger one being twice as 
long as the 6rurrpnce, its chief bulk being contributed by the I~nnd, 
whioh, with its large s.wollen polished palm and long crooked fingers 
meeting only nt tip, recnlls tllnt of Qekaadm~se. The smaller chel ipd 
(like the female chelipeds) is not much shorter than the larger one nnd, 
like it, h~ the articnlation of tlie wrist confined to a ratller prominent 
postern-inferior l o b  of the hand, and tile fingere longer thnn tile palm : 
the chief difference is that the palm is not enlarged and swollen and tllnt 
the fingers meet tl~rougllont almost all their extent. In both cl~elipeds 
the sn~~faces of 811 tho segments nro smootll, and there are sll~rpish 
granules along tho borders of tlie nrm and a t  the not very prono~~nced 
inner angle of the comparatively slender wrist. 

Tlle l e p ,  like the fingei.~ of the smaller chelipd, nre fringed, but 
not very thickly, wit11 Ilair. Tlte 3rd pair are very slightly the longest, 
being twice the length of t l ~ e  carapsce. The edges of the melwpodites 
nre f u~nislled with s l in~p grannles and s pianles, these being abundant 

. in the ctwe of the first 3 pnirs and rather few on the 4th pnir. In tho 
first 3 pnirs also the cai-popodites nre of good length and subcylindrical, 
and the daotyli etraight arld almost et$yliform; but in the 4tll pair the 
two termi~lnl jointe are compressed, the carpopodite being shortened and 
the daclylns recurred. 

A mnle and a female from off Madras, 12 falhoms. The carapace 
of the male is 11 millim. long and 12 millim. broad. 

Subfamily PIWNOTHERELINI. 

Tet~.i,re, Rathbnn, Prop. G .  S. Xnt. 3lns. XXT. 1898, p. Ca7. 

Carapace ~trongly calcified, bi~oacler tllnn long, deep, ~ubqundrnng- 
ulnr, doreally fldtish, antcr.iorly declivous, the regions faintly indic- 
ated. 

Front between n third and a fourth the greatest breadth of the 
cnrapace, its edge only deflexed, not di:-ectly nltited to the epistome. 
Orbits circular,  mall: eyestalks short, eyes small. The antennnles 
fold a little obliquely from the trrrrisverse. Antenuse small, the Bagellnm 
in the orkital hiatns. 

Epistome well defined : buccal cavern brnadish, quadrilateral. 
Exterual mxillipeds large, their palp about as large as their merus 
m d  ischinm combined : ischiam distinct, small ; merue very large, 
mrpna large and triangular and articulating a t  the antero-external 

J. 11. 44 



%36 A. Alcock-Carcinolqical Fcttr~ln nf indin. [NO; & 

angle OF tlle merus, propodite lt~r~ge and articulatina with t.he edd of 
the carpus, dactylus 1a1.ge and spathulnte and articulating with tlie 
inner aiigle of the propodite: exoguath small and a good deal con- 
cealed. 

Cllelipeds equal, short : the chelipeds in the male equnl, and mu& 
stouter than the lege. 

First 3 pairs of legs coarse, not differing much from moh other or 
from the ollelipede in length, though the second pair are slightly the 
longest. Tllo fourth (last) pair are very mnch smaller than the othelu 

The abdomen of the male is narrow and collsists of 7 separate 
segments. 

Tetrim diffew very little from Pii~niza of nh ic l~  i t  might, perhaps, 
be re&ed aa a subgenus. 

Distribt~tiorl : Indo-Pacific, Andamans to Califomin. 

36. Tetriae Fischai, (A. M. E.). 
or Piniiixa (Tetriuu) Fisaheri (A. M. E.). 

Pitmotheres Fiachcri, A. Milne Edwards, Ann. Soc. Entomol. Frnnoe, VII.  1867, 
p. 287. 

Pinniaa Fisrhcri, A. Milne Edwnrde, Nouv. Arohiv. dn Mna. IX. 1873, p. 319, 
pl. ~ p i i i .  fig. 8: de Man, Arohiv fnr Netnrgea. LIII. 1887, i. p. 386, pl. xvii. flg. 2. 

Cnrapnce n~id appendages everywhere covered by a close .ndhcrent 
coat of sliort hnir. Tlie regions of the cnrnpace are fairly well indicnted 
and its dorsal surhce is closely and finely granulal., except in the 
middle where also the hair is somewhat deficierlt. Deflexed edge of the 
front brondly triangular. Eyes well pigmented. The inner edge of the 
carpus and the inner and distal edges of the large spathulate dactylus 
of the externnl maxillipeds are fringed with a close r o s  of liaira of 
extraordinary length. 

Chelipeds in the male mnch more mnssive than tlie legs, and about 
I f  times the length of the carapace: their movemei~ts are somewhat 
restricted. There are sonle spinules at  the inner angle of the wrist, and 
numerous rows of granules-the loweirnost row rnther acute--on the 
outer surface of the palm : the fingers, which &re shorter than tlre palm, 
nre stumpy but sharp-pointed. 

The first 3 pairs of legs are coarse and are all about I+ times the  
length of tlie cnrapnce, thong11 the second pair are very sliglitly the 
longest. The 4th pair nre very sl~ort-not two tltirds the length of the 
carapace-and are  mncll slenderer than the others. All the l e e  have a 
shaggy posterior border, and all end in small hooked dacfyli. The 
posterior border of the rnerotdite of tlie last pail. is nrmed mil11 small 
coaree ~pines.  



' 
The'abdomen of the male is narrow and consists of 7 segments: the 

first two segments al-e very short, the 3rd 4th and 5th gradually 
incrense in length and slightly decrease in breadth, the 6th is a little 
shorter than the 5th, and the 7th is long and spathulate and encroaches 
on the buccal cavern. , 

I n  the Indian Museum is g single mnle specimen, from coral, from 
the Andamans: its carapace is a little over 5 millim. long and 7 millim. 
broad. 

Subfamily PINNOTERINE. 

* PINNOTEEES, Latreille. 

Pinnotheree, Latreille, Hist. Net. Crust. et  Ins. VI. p. 78, and aen. C m t .  e t  
Ins., p. 84:  hmarck, Hist. Nat. An. Bans. Vert. (2nd edit. Vol. V. p. 410) : Boeo, 
Hist. Nnt. ~ ; n s t .  I. p. 839 : Leech, Halac. Pod. Britt. : Desmsrest, Consid. Gen. 
Crust. p. 116: De Haan, Faun. Japon. Cruet., p. 34: Milne Edwards, Hist. Kat. 
Crust. 11. 80, and Ann. 8oi. Nat., 2;001., (3) XX. 1868, p. 216: Dann, U. 8. Expl. 
Exp. C m t ,  pt. I. p. 878: Bell, British Stnlk-eyed Crnst. p. 119 : Miers, Challenger 
Brachyum, p. 275 : Ortmann, Zool. Jnhrb., Byst., VII. 1894, p. 698 : Biirger, Zool. 
Jahrb. Byst., VIII. 1894-96, p. 882 : Adenesmer, Ann. Nnt. Hofmns., Wien, 1897, 
p. 106. 

Carapace often ill calcified, generally convex with ill-defined edges, 
in shape transversely oval, or circular, or subquadrangular or snb- 
liexagonal with rounded angles, the surface generally smooth, the 
regions seldom defined. 

Front narrow, genernlly deflexed in the female if not in tlie male. 
Orbits small, circnla~*, eyestalks short, eyes small. Antennnles folding 
obliquely in small pits. Antennse small, the minute flagellum standing 
in the inner angle of the orbit. 
, Epistome well defined. The bnccal cavern is of a curious crescentic 

shape, being arched and very broad from side to side, bat very narrow 
fore and aft. The external maxillipeds complete'ly close the buccal 
cavern: t l~ey  consist chiefly of the merns, which is fused with the 
ischinm to foim a single large obliqnely-directed joint carrying the 
flagellnm a t  its inner end : the flagellnm is small though its propodite 
may be spathulate, and the dactylns is often inserted on the inner or 
flexor border of the propodite: tlle exognath is for the most part 
concealed. . 
. The chelipeds and legs are short, the chelipeds being equal and 

generally, even in tlie female, stouter than the legs. 
The abdomen in the male is narrow, in the female i t  irr generally 

larger than the sternum : i t  consists of 7 separate segments. - 

Pinnoteres, the correct transliteration of the Ureek word, was used by Rnmph 
in 1705, so that no apology L neceeearg for rmerting to it. 



A. ~lcock-~dvdinobgic(il Faucaa of India. [No. 3, 

The Pinnoterm live as parasites or messmates, generally within the 
mantles of Lamellibranch Mollusks. 

Key to the Iiidian species of Pinnoteres. 

I. The dactylus of t l ~ e  externnl maxillipeds is articulated fur 
h o k  on the icner or flexor edgo of the propodite : the 
eyea in Lhe femalo ore not entirely visible in an ordinary 
dorsal view :- 

1. The dact,yli of all tho legs nrc about equal :- 
i. Carap~ce somewhnt wtagonnl in ontlioe, 

with dwpish tomentose pita selxuating the 
. branobial from the median regions: 5rst 

three pairs of legs nearly equal in length : 
............ daotyli of all the legs of fair length P. Edtwrdai. 

ii. Carapace circulnr, perfectly smooth : second 
pair of legs decidedly the longest : daotyli of 

........................... all the legs very short.. P. ntactricolu. 
2. Dactylus of the 3rd pair of legs longer than any of 

the others ................................................... P. purpumw. 
a. Dactylaa of the 4th pair of l e g  longer than any of 

the others .................................................... P. prrulua.  
11. The dactylus of the external maxillipeds is erticulnted to 

the tip of the propodite: the eyes in the fcmalo are 
entirely dorsal ....................................................... P. abyscicola. 

37. Piitnoteres Edruarhi, de Man. 

Piiowthares Edfuarddi, de BIan, Journ. Linn. Soc., Zool., XXII. 1887-88, p. 108, 
pl. vi. figs. 6-0 (1889). 

The description applies to the female. 
The lengtli of tlie cal-apace is ileal-ly eqnnl to the greatest 11~adti1. 

Carapace octago~ial in shnpe, wit11 thc a ~ ~ g l e s  rounded : its dorsal snl-faca 
little convex, with ,tomentofie depressions of some size tand depth 
separating tho mcdinll from tlie branchial regions. The detlexed part 
of the front is very distinctly trinngulitr. Eyes very small, but deeply 
pigmented. 

Dactylus of extelvnal maxillipeds slender and iiiconspicnous ; placcd 
far bask oil the inner edge of the spathnlah propodite. 

Chelipeds and legs more or less downy, especially on tlieir nrider 
surface. Cl~elipeds r~early as long as the carapace, a little longer and 
much stouter than the legs, unarmed: dactylus as long as the upper 
border of the palm. 

Legs rather coarse : the first 3 paire are about equal in length, the 
4th pair is a little shorter. 

Cruaayace 15 millim. long and 16 miilim. broad. 
Fi.om nn Oslr~cc  iron1 Iiergui. 



38. Pinnoleres purptrrous, n. sp. 
Clomly related to P. palaenrie, Biirger. 
The description applies to the female. 
Carapace and appendages smooth, polished, nude. Calapace 

transversely oval, strongly convex, the regions not well defined. De- 
flexed part of fiwnt broadly rrnd indistinctly tliangnlat.. Ejes  very 
small, but well pigmented. 

Dactylus of external maxillipeds slc~~dei. and inconspicnous, placed 
far back on the inner (flexor) edge of the propodite. 

Chelipede and legs slender, .the chelipeds being little stouter 
thnn t.he lega and about the same length rta the first pair of legs. The 
movable finger is not much more than half the length of the upper 
border of the palm. 

The third pair of legs are the Ltrgeet of all, their rueropoditea and 
carpopodites being longer than those of the first two pairs and nearly 
twice as long as tl~ose of the 4th pair. Tlie dactyli of the 3rd and 
4th pail- are several times the length of tl~ose of the first two pairs, 
and the dactyluu of the 3rd pair w e d s  th l t  of the 4th pair. Though 
the 4th pair have a long dackylne their total lengtli is not greater' 
bhan that of either of the first two pei1.s. 

Colonr either hyalilie with nurnei-ons minlrte specks of bluish-black 
pigment, or the speoka may be su5ciently numerous to make the whole 
animal nearly black. 

Fiwm an Ost rm from the Andamnn Islands. 
Carnpace 7 millim. long nnd 9 millim. broad. 

39. Pin~aotereeprcrrlus, Stimpson, do hinu. , 

Pi~tnotheree parvulua, Stimpeon, Prw. Ao. Nnt. 8oi. Philad. 1868, p. 108 : de Man, 
Jonrn. Linn. Sw., Zool., XXII. 1887-88, p. 105, and Arcl~iv f u r  Nat. LIII. 1887, i. 
p. 383: Ortmann, Zool. Jal~rb., Syut., VII. 1893-94, p. 699: Biirger, Zwl. Jallrb, 
Syet., VIII. 1W-06, pp. 363, 8i6,  pl. ix fig. I8 nlld x. fig. 17. 

A single damaged female appears to differ from P. prr)pretrs only 
in the following particnlara : - 

(1) though the 4th pair of legs are shorter than the 3rd, they ruw 
decidedly longer than the 2nd, a ~ d  still more decidedly longer thnn 
the 1st. 

(2) the dactylhs of the 4th pair of legs is the longest of all. 

40. Pimroteres mactrieola, n. sp. 
Clocrely related to P. cardii, Biirger. 
The description applies to the female. 
Carapace perfectly cilvular amootli and polisl~ed, convex. Edge of 

h ~ u t  nearly stisight. Eycs miuute, well pigmenled. 
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Dactylus of external maxillipeds slender and inconspicuous, arising 

far bnck on tlie inner (flexor) edge of the propodite: 
Chelipeds decidedly stouter than the leg8 and about ns long aa the 

first pair of legs : their inner liorder is scantily fringed with hair : their 
dactjlns is nearly two-thirds the length of the pnlm. 

Legs slender, fringed wit11 Itaim: the seaoud pair are decidedly the 
longest-n little longer than tlle carapace : the fourth pair are decidedly 
the shortest : the first and third pairs are  about equal in lengtl~ : in all 
fonr pairs the dnctgli nre equally short. 

From Maclra violacea, from the qouth of the R. Hooghly. 
Diameter of carapace not quite 6 ~ i l l i m .  
I n  the male the front is a little prominent and tlle cllelipeda are 

very much stouter. 

41. PGanoteres abyssicoln, Alcock and Anderson. 

Pinnoteves abyssieoln, Alcock and Anderson, - ~ n n .  Mag. Net. Hiet. (7) 111. 1899, 
p. 14: Aloook, Investigator Deep Sea Brnchynra, p. 81. 

The description applies to the female. 
Carapace snbcirculrr, smooth, convex. Front rather prominent, 

little deflexed, brmdly triangular. Eyes of good siee but deocient. in 
pigment*, entirely doi.sal. 

The pnlp of the external maxillipede is minute and ie much con- 
cealed by hairs that fringe the prominent internal angle of the merw : 
the dactylus is borne a t  the tip of the propodite. 

Chelipeds much stouter than tlie legs, nude except far a fringe of 
llairs on the lower border of the inimobile finger: they are about a~ 
long aa the cartapam, and the dnctylns is not much shorter than the 
upper border of the palm. 

L e ~ s  slender, nude : the 2nd and 3rd pairs are slightly longcr than 
the 1st and 4th, being nenrly 1Q times the length of the campace : the 
dactyli also of the 2nd and 3rd pairs are a little longer than those of the 
la€ and 4th. 

From Lima indim, from 430 fathoms off the Trnvancore coatit. 
Diameter of carapace 8 millim. 

XANTHAEIA, White. 

Xanthusia, White, Ann. Mag. Net. Hint. XVIII. 1846, p. 176: Denn, U.S. Expl. 
Exp., Cmt., pt. I. p. 888 : Milne Edward& Ann. Sci Nnt., Zool., (a) XVIIJ. 1853, 
p. %2l : Burger, Zool. Jahrb., Syet., VJII. 18M-95, p. 586. 

Resembles Pinnoterm in structure and habit, but differ8 m thc 
following particulara :- 

The edgc of the . carapace . .  is well detined and, in ~ l l  but its boa@ 



abital portion, forms an npta~ped uwt, MI that the d o a d  sai$ace of tile 
oarnpnoe is depressed nnd sauoer-like. Other crests are found OII the doiwrl 
eurface of the onrapace and, in the centre, a large muShroom-like tobercle. 

I Though i t  is on on inferior plane, the narrow front is prominent 
and not deflexed. 

' 

The buooal oavern and moutll-prte have the aame aurioas form, 
exoept that (owing to tlie enu~oachment of the epiatome in the middle 
line) the anterior edge of the bn-1 caveru ia b i l o M  or bow-shaped 
rather than semicircular, and the d a c t ~ l u s  of tlie extei*nnl maxillipeds 
is wanting or is represented by a few hairs. 

Diatribuliota : Illdo-Peciflc, from the east maat of Africa to Fiji. 

42. xanthasiil r~turigern, White. . 

Xanthauia mtrrigera, White, Ann. Mag. Nat. Hint. XVIII. 1646, p. 177, pl. ii. 
Rg. 8: Dana, U. 8. Expl. Exp., Crust. pt. I. p. 384, pl. xxiv. flp. 6 a-b : Uili~e 
Edwards, Ann. 8c. Nat., Zwl., (3) XX. 1853, p. 2P1: A Milne Edwtuds, Nonv. 
Archiv. du Mua IX. 1873, p 321 : Hnswell, Cat. Auetn~l. Cmet. p. 118 : Miem, Zool. 
H. Af. 8. Alert, pp. 618, 6461 de Man, Joom. Liiin. 8oc., Zuol., XXII. 1887-88, 
p. 108: Barger, 2001. Jabrb., fiyet. VIII .  1894-90, p. 888, pl. x. 5g. 83: Adensnrner, 
Ann. KK. Nat. Ifofmus. Wien, XII.  1897, p. 109: Nobili, Ann. Mm. Qenov. (2) XX. 
1899, p. 261.. 

The edge of the cnrapnce is formed, in all but ite s l~ort  fronto- 
orbital portion, by a thiu shnrp nptut-r~ed overhanging crest, which end8 
in a curl 011 the atlterior part of eit l~er brancllial region. 

A large mushroom tubercle, having A rough or reticulato surf- 
and a more or less reniform outline, occupies the middle of the dorsal 
slirface of the carapaoe, a t d  between this and t l ~ e  front is.a pair of 
pnrallel longitudinal crests. 

The front is somewh~t prominent and is dolaally grooved or 
obscurely bilobed, and on each side of it, beyond the small orbits, is a 
small wing-like projection. 

Chelipeds not, or hardly, stouter than tho lega: the dactylus in the 
mnle is about two-tl~irds, in the female not much more tllrn balf the 
length of the palm. 

Legs rather colr~.se : the fimt three paire, which are abont equal to 
one another and to the chelipeds ill length, are abont aa long aa the 
oarapace, the fourtl~ pair nre a litlle shorter: the dactyli iu all nre 
about equally short. 

In  the female the broad abdomen ia travel-aed longitndinally by a 
sort of coarse interrupted cnrina. 

111 the Indinn Museum are 5 specimens from the A~ldamans and 
AIergui. The carap~ce of the largest female is 11.5 millim. long and 
15.5 millim, b&ad. 
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The Xagatha& sp., or XanthasM Whitei, ft-om Mergni, I-efehd to 
by de Man i n  JOUIP. Linn. Soc., Zool., XXII. 188748, p. 106, pl. vii. 
fig. 1 is represented in the collection by a single srnnll male and i s  

characterized by having t l ~ e  upraised edge of the carapace blunt nnd 
rounded, instend of thin and acnte, and the medir~xl tobei-cle of the 
mlnpnce ill defined instead of sharply circumscribed : t i le posterior 

. ma~.gin of the carapace, nlso, is more prominent and is not qnite ooufin- 
nons wi th  the lnteml margins. The legs also are somemh~t longer. 

Family OCYPODIDA, Ortmann, emend. 

Key to the Indian geswa of Ocypodiclm. 

I. A hairy-edged ponoh leading into the branchtal cavity, 
between tlle bases of the, 2nd and 8rd pair of Lrue 
l e p  [Ocypdina?] :- 

1. Antennnlar flagella mdimentnry, completely 
hidden beneath the front: antennm amnll, 
almost rnditnentnry : eyes very large, occupy- 
ing the greater part of the ventral snrfnce of 
the ejestalks : chelipeds wry nneqnal in both 
.exes ...................................................... Oc\ PODA. 

Z. Antennnlar flagella smtlll, not hiddon beneath 
the f ~ o n t :  antal~nm of good sire: eyes emall, 
tarminnl on the long slender eyestalks : in the 
mr~le only, one oheliped is enormouely enlarged 
the other being very small ......................... Q r ~ ~ e ~ r o e .  

11. No pouch or ope~~i l lg  between the baaes of any of the 
legs :- 
, I. The,  antennulea fold obliquely or nearly 

vertically : onrions membcanoas spaces, or 
"tympa~~a," atme preaent on tho meropoctites 
of the l e e  (8capimaim) :- 

i. Tympana very well defined: external 
maxillipeda very large and with n strong 
almoet bemispherioal bulge forwards :- 

a. Merns of external maxillipeds larger 
than tbe isol~inm : the distal end of 
the 4th abdominal segment of the 
male is fringed with bristles and 
overlap8 the 6Lh aegment ............ DOTILLA. 

b. Ischinru cf exterual lrlaxillipeds 
larger than the merns: the 4th 
abdominal segment of the male is 
normal, but t l ~ e  6th is constrioted 
in part or all of its extant and givea 
the abdomen a wasp-like appear- 
RULXI ...................................... ~ C O P I X E ~ * .  



ii. Tympann ill defined: external maxilli- 
pede of moderate size, the meras larger 
than the iscllium: the ohelipeds of the 
female, though not so stont as those of 
the mnle, are stouter than the legs ...... TYMPANOMEBUS. 

2. Tlle nntennnles fold obliquely or quite trnue- 
vemely: no "tympana" are present on nay 
of the joints of the legs (Maerophthalvnins) :- 

i. Merue of the external maxillipeds 
nmaller than the ischium, the flagellum 
coerse 11nd articulating a t  the antaro- 
external angle of the merus: front 
de0exod : ryestnlk~ often very long ...... A ~ . \ C R O P ~ T I ~ A L M U S .  

li. nIerlla of the external maxillipede as 
lnrge 0s or lnrger than the  iuohinm, a6 
lenat the two terminal joints of the 
flagollom nre slender: eyestalks not 
partianlorly long :- 

n. Front declivous : carnpace slightly 
convex : the flagellum of the exter- 
nal maxillipeds articnlates a t  the 
nntero-externnl angle of the metus : 
(the cl~elipeds of the female, as  in 
nll Jfaerophthalminre, nre ehortor 
nnd slenderer than the lege) ......... C~r~ronroltr.  

L. Front squnre-cnt, not iu tho least 
deflexed; carapace quite flat dor- 
snlly : the flagellum of the external 
mnxillipeds articolates near, bnt 
not at, the nl~tero-external angle of 
the merus : eyes not terminal on the 
eyestalks ................................. TYLODIPLAX. 

Subfamily OCYPODINZ, D a u ~ .  

OCYPODA, Fnbr. 

Oqpoda ,  Fnhricius, Ent. S y ~ t .  8np1-11. p. 347 : Dearnureat, Consid. Gen. Cmst. 
p. 119, nnd Dict. Sci. Nnt. X X V I I I .  p. 239: De Haan, Faun. Jnpon. Cruet. p. 2 9 r  
Milne Edwards, Hint. Nnt. Cruet. 11. 41, and Ann. Sci. Nut., Zool., (3) XVIII. 1852 
p. 141 : Dana, U. 8. Expl. Exp. Crnst. pt.. I. p. 324: Kinguley, Proo. Aa. Net. h i .  
Philad. 1880, p. 179 : Miere, Ann. Bfng. Nat. Hiat. (5) X. 1881, p. 370, and Challenger 
Braohynra, p. 237 : Ortmnnn, Zool. Jahrb., Syst., X. 1897-98, p. 359 (Revision der 
aotttlng ooyp~da) .  

Carapnca deep, square or snbquadrilnternl, broadel* (but not much 
broader) tbnn long, moderately convex, s t r o ~ ~ g l y  declivous anteriorly, 
its do1 snl surface closely grar~nlnr wit11 the regions il~distil~ct ly aqd 
incompletely clefitled. Front a natoros detlexed lobe, from a seventh to 
nn eight11 the greate~t breadth of the cnraprtce. 

J. rr. 45 
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Orbits very cnpacions, occupying the whole faoe of the cnrapace 
between the front and the antero-lated angles on either side, usually 
uot very deep: their floor is divided into two foam, one for tlie bnsal 
portions of the eyestnlk, the other for the eye. The basal joint of the 
egestalk is visible throughout: the eye chiefly occupies the ventral 
surface of the eyestalk, and is often, but not always, tipped by a horn 
or s t j le  formed by a prololigation of the latter. 

The bwal antennnlar joint is visible, but the rudimentary nntennn- 
lar flngellnrn is qnite hidden beneath the front. The antennae, which 
lie in the orbital hiatus, are, though properly formed in all their parts, 
little more than rudiments. 

Tile epistome, though short, is qnite distinct, and is sculptured. 
The buccal cavern (in its widest part*) is aa broad as long, but dimi- 
nishes in size a little, anteriorly : i t  is completely closed by the exte~nal 
maxillipeds, which are somewhat narrow and elongate and end in a 
coarse flagellum thnt articulates with the antero-external angle of the 
merus. 

Chelipeds shorter than the legs and, in both sexes, remarknbly 
unequal, tlie larger one being much more massive than the legs. The 
palm is short and high-especially in the la]-ger cheliped-nnd is 
almost almaye compreesed-especially so in tlie smaller cheliped: the 
fingers are stout, unually compressed, and strongly toothed. In most 
cases there ia, on the inner surface of the larger palm, near the fingers, 
a stridulating organ, which can be scraped against the inner surface of 
the ischiurn. 

L e p  stout. the fourth pair much shorter m d  somewhat less 
massive than the fimt tliree pair, which are of about equal length: 
between tlie basal joints of the 2nd and 3rd pair is an orifloe, thickly 
protected by hniw, lending towards t8he braucl~ial cavity. The bl-ancliial 
cavity is very cspaoious, and its lining membrane is thick Rpongy and 
vascular. 

The abdomen of the male is narrow: in both aexes it consists of 
eeven separate segments. 

Distribution : Tropical and subtropical coasts, from the American 
Atlantic, through the Mediterranean and Red Seas, to the American 
Pacific. 

The Ocypodw live together in large companies, and most of them nre in the 
habit of digging long and tortuous burrows in the moist snnd near high-water mark, 
illto whioll they retire wit11 p a t  rapidity when alarmcd. As a rule they do not 
go far from their burrows, but if tl~ay do happen to wander and'are cut off, they run 
to sen with marrellous speed. Though the burrows can be but tempomy &ma- 
tures, each indiridnnl crab, in all the species thut I hare observed, keep rigidly t . ~  
its own. The effionay of the ntridulstiog-organ ee a mnsicnl instrument is beyond 
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dispute, and I hare pnblished my own observatione on that of 0 .  macrocera in the 
Adminietrution Report of the Marine Gnrvey of India for the year 3891-93 (re- 
printed in the Anna18 and Magnrine of N a f w a l  History for 1898). Dr. A. B. Andereon 
bee pnbliehed a note on the sound prodaced by 0. ceratqhthalma in thie Journal for 
the year 1894. 

My own opinion ie that theee arabe use the stridulating-organ when in their 
bnrrow8-which undoubtedly are private property-to warn intending intraders of 
the herd that the b u m w  is oooupied, and thns to prevent the burrow booming 
mwded to snfiooation.point. This, of wnrse, need not be its exolmive use. 

Key to the Indian spech of Ocypoda. 
I. No stridnlating ridge on the inner wrteoe of .the palm : 

eyestallrs not prolonged beyond the eyes in the form of a 
style .................................................................... 0. coudimana. 

11. A stridulating ridge on the inner eurface of the palm : 
eyestalls (except sometimen in the young) prolonged 
beyond the eyes to form a horn or style :- 

1. Length of the stridulating organ muoh more than 
half the greatest breadth of the palm: at~tero- 
lateral englee of the carapace well pronounoed : - 

i. Fingers of both ohelipeda pointed .- 
a. Stridnlating ridge narmw, conmeting entirely 

of emall tnbmles : no brmhes of haira OII 

the propodites of any of the legs .............. 0. platytaraim. 
b. l'he stridnlating ridge wnaiet~ of tnberclee 

gradually p w ~ n g  into strim: the anterior 
enrfaoe of the propodites of the flret two 
pire of leg. thickly furnished with hairs ... 0. ceratophtholmu. 

ii. Fingers of the smaller cheliped expanded a t  tip : 
tbe stridulating ridge ooneiets entirely of etrii... 0. macrocera. 

2. Length of the stridnlating organ muoh lean than 
half the greateet breadth of the palm: antero. 
lateral anglee of the oarapaoe rounded off ............ 0. rotundata. 

The synonomy of the species of Ocypoih has h e n  discussed, a t  
lengkh, by Ortmann (Zool. Jahrb., Syst., X. 1897-98, p. 359), who has 
had access to a great deal more material than I have. J t  would be in- 
advisable, therefol.e, for me, working on a colleclion made almost entirely 
in India, to attempt any iudependeut criticism of the older work; so 
that, in dealing with the Indian species, I shall generally restrict my 
citations to the papers of Ortmann and the ot,her authors (Kingsley and 
Miers) who have made a revision of the geens. 

43. Ocypoda c e r a t o y h t h u  (Pallas), Ortm. 

Cancer ceratophthalmue, PaUaa, Bpioilegia Xool. IX. p. 88, pl. v. 6gs. 7, 8. 
Uancer cursor, Herbet, Krubhen, I .  ii. 74, pl. i. fie. 8, 9. 
Ocypoda cerafophthalma, Pabrioiue, Ent. Byst. Buppl. p. 847: Milne Edw-, 

Hirt. Nrt, Crut. 11. 48, and Cnvier-lhgne An. Grunt. pl. 17: Kingrley, Proo. Ac. 



Nut. Bci. Pkilud. 1880, p. 179 : Miem, Ann. Mag. Net. Hint. (5) X. $882, pp. 378, 
87s: C. W. S. Aarivillins, Zur. Biol. Amphib. Decap., p. 17 (Mitg. K. Ges. IVion. 
Upsela, 1893). 

OUTMANN, ZOOL. JAHBB., BYST. X. 1897-98, pp. 360, 364 (Ai synon.). 

Ca~apace square, its greateet breadth, which is about n tent11 more 
than its greatest length, is nt the acumi~lated antero-lateral angles, 
which coincide with the onter orbital angles n11d a1-e right angles, or 
nenrly eo. 

The borders of the carnpace, wit11 the exceptiorr of the posterior 
border, are elegantly beaded or sc~l.nlate, aiid the lateral borders in 
their anterior third are s t~aight  and parctllel, 01. nearly so. 

The cardiac region can be distingoisl~ed, and the anterior ends of 
the cervical groove are present on either side of t l ~ e  gnstric l-egion. 

Upper border of orbit sinuous and a little oblique, so that the onter 
angle of the orbit is considelably bel~ind the front: the lower border 
has an obscure notch near its middle, bnt there is no gay at its outer 
angle. The eyestalk is piolongcd beyoud the e;ye into a blunt-pointed 
style of variable length. 

The lateral borde1.s of tlie buccal cnveru, tl~ough their genernl 
direction is slightly convergent anteriorly, have n distinct ou tw~rd  
curve. The merns and iml~iurn of the exte~nnl maxillipeds 11ave tl~eir 
exposed sn~lace circumscribed by a raised row of granules, which is 
deficient only a t  the basal attachment of the ischinm. 

Chelipeds and legs scabrous, the asperities having in many places 
a te~idency to a rugiform or sqnamiforrn ~ r r a n g e m e ~ ~ t ,  and almost form- 
ing sen*ations on the borders of some of the joints, and becoming spines 
or teeth on the loFer borders of the arms and hnnds and a t  both angles 
of the w~ist-eslrecinlly nt tlie i~lner nugle w11c1.e there ia always s t  
least one distinct spine. 

Tbe st~,idulnting olg:ln of the Inrger palm is of good length (mucl~. 
more than l~nlf the greatest brendtl~ of the palm) and is some little 
distt~nce from the immobile fingel., n thick strip of hnir intervening : in 
ita upper half i t  consists of tubercles gladunlly pas~ing to striae, in its 
lower hnlf i t  consists of a comb of fine regnltu. rtnd very close-set strict.. 
It plajs ngninst n polished lidge tlmt runs across the upper part of t l ~ e  
inner su~fiice of the iscl~ium. 

The palms nnd fingers of Lot11 11n1.d~-but notnbly of the smaller 
lland-a1 e compressed, and the fingers of both Lands are poiitted. 

The f i ~  s t  till ee pnirs of legs l~nve the mems broadened : they do not 
differ grcntly in length, nnd the 2nd pair, which are slightly the longest, 
are about two-nnd-a-half times thc gl-catest leugtll of the carapace 
Tile fourtl~ (lust) piiir nlc it g ~ u d  drul sl~ortcned-1-encliing only a little- . _ ,  - . . -  



more than half-way d o n g  'the propodite of t l ~ e  3rd pair- and have a 
much rlnrrower meros. In ~ 1 l  the legs the dactylno is stout and fluted 
like a bayonet and hrre more or less of its antetior surface hairy : thongb~ 
somewl~st Intel-ally-compressed at  h e  and gradually brondeniag and 
becomi~~g do~sso-ventt.allg compressed towards tlie tip, i t  may fairly be 
a l l e d  styliform. The propodite~ of the first two pairs of legs have 
conapicuons brushes of hairs along their aot4l.ior sur-face. 

. 
'In the lnditrn Moseum are 84 specimen6 from all pm-ta of tlre coasts 

of the mainland and islnnds of India. Lnrgo speo;mens have the 
carapace 40 millim. long snd about 45 milt in^. ih greatest breadth. 

Dietribtction : Indo-Pacific, from the east coast of Afi.ica to the' 
Sandwich Islands. I 

In young specimens the su~laoe of the' nppendages is smoother nnb) 
the eyestalks are not prolonged beyond the eyes, which are of large nixu. ' 
In half-grow11 specimens the terminal style of the eyes is still eihort. 

' 

44. Ocypoda ?nacrocma, Edw. . - 

Ocypoda macrocera. Milne Bdwards, Bist. Nilt. Ciust. 11. 49: Kingbley, P~roc. 
Ao. Nst. Soi. Philad. 1880, p. 181 : Miere, Ann. Nag. Nat. IIist. (5) $. 1882, pp. 378,. 
881: OETMANR, ZOOL. JABBB., SFST., X.. 1887-93, pp. 360, 368. 

I S  

Closely related to 0. ceratophfhalm, from which it is airith~gnisl~ed' 
by the following characters :- 

(1) the campace is rather broader and thg orbits'sre a little mo& 
oblique : 

(2) tlie raised marginal row of grnhnlea on the exte~nal maxillipeds 
is less pronounced : > 

(3) the fingers of the smaller cheliped nre larnellnr np to tllc tip$, 
which are bivnd and blunt, not pointed : ' 

(4) the striduloting?idge is  less Iiniry and consisle entirely' of 
strile. 

, ' (5) i t  is a smaller species, large specimens having the carapace 31. 
millim. long and 37 millim. broad. . . 

In  the Indian Museum are 78 specimens from the constq OF tile. 
Bay of Benpl  : there are notre from the west comt or from m y  of tile 
islands, and the species nppears to be confined to the Bny. 

, . 
The colonr, in life, is briglrt red. This species lives ill lare: 

warrens in the sands of nlmost $1 pnrts of the enst coast of the penin- 
snls. One of its most active enemies is the nrr~hrniny kito ( B a l i a s t t , ~  
iirdus). One almost certain use of the stritlulating-orgau b to give'  
tvarnine; to illtellding trespassers, of its om11 spccies, that a burrok je 

a l ~ ~ a d y  occupied 11y its rightful onnrr. 
$ .  - ,  .... . - .  - .  . , - . .-.. 
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45. Oypodcr platytar&, Edw. 
Ocypoda platytaraia, Milne Edwards, Ann. Sci. Nnt. Zool. (3) XVIII. 1812, 

p. 141 : Kingsley, P m .  Ac. Nat. h i .  Philad. 1880, p. 180: Miem, Ann.  Mag. Nat. 
Hist. (6) X. 1888, pp. 878.888: OBTNANN, BOOL. JAHBB, BYST., X. 1897-98, pp. 369, 
863 (ubi n y m . ) .  

This species may be distinguished from 0. ceratophthalma, which i t  
closely resembles, by the fo1lowing characters :- 

(1) the carapace is very distinctly broader, ite length beiug about 
four-fifths of its breadth, and tilo orbits are kaldly a t  811 oblique : 

(2) tile surface of the ischinm of the external maxillipeds is often 
quite mooth : 

(3) the stridnlntiilg ridge is not, or l~ardly n t  all, hairy and consist% 
entirely of gmnales or small mamillated tubemlee; and though the 
npper edge of the inner su~lece of the ischinm of the larger clreliped is . 
raised and rongll, there is no special procees against wllich the stridulnt- 
ing-ridge of the palm can be scraped : 

(4) the dactyli of the legs, though flnted as in tile other species, are 
distinctly compressed dorso-ventrally and broadened : 

(5) thew are no brushes of hairs along the nnterior snrface of the 
propodites of ally of the legs. 

It is a somewhat larger species, the carapace in full-sized adults 
being 40 millirn. long and 54 millim. broad. 

In tlle Ind i~n  Mumum there are 42 specimens from both coaets of 
the peninsula and from Ceylon. 

46. Ocypoda rotundata, Mie1.a. 
Ocypoda rotundata, Miem, Anu. Mag. Net. Hist. (6) X. 1883, pp. 878, 885: 

Ortwn,  Zool. Jal~rb., Byst., X.  1887-98, pp. 860,864. 

This species differs from 0. csrntophthaln~a in the followi~rg impor- 
tant prticnlam :- 

The carapaca is less distinctly quadrilateral, owinp; to  the fact that 
the antem-lateral borders are arched, irlstead of forming an angle with 
the npper border of the orbit. These borde1.e sometimes form an un- 
broken curve wit11 the upper border of the orbit, but sometimes the 
jnnotion between the two is marked by a notch. The length of the 
carapace is about five-sixths its greatest breadth, which, owing to tile 
cnrvature of the antero-lateral borders, is some distance behind the 
orbits. 

There is a llotch in the middle of the lower border of the orbit, and 
a gap a t  the outer angle, between tlle npper ~ n d  lower bordera. 

The deflexed tip of the front is swollen. 
The spines or seli.ations a t  the inner angle of the wrist are more 

n~merons, and at the oaber angle are better marked. 
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The length of the stridulating orgnu is muall lees than half the 
greateat height of the palm : the organ consists of about a dozen distant 
ridges muol~ concealed in hair, and each ridge is sharply serrated. 

The scraper on the ischinm is placed near t l ~ e  upper angle of the 
inner face of that joint and oonsista of nn elongate-elliptical longitndi- 
nalIy-grooved cicntrix-like surface, wit11 a patch of hnir abovo it and a 
much larger patch blow it. 

The fingers of the smaller cheliped are almost aa much dilated at 
tip as thorn of 0. mncl.ocma. 

The drctyli of the lega are dorso-ventrally compressed ae in 
0. platytarsis. 

Tbere ia a thick brush of hairs dong the anterior surfnce of t l ~ e  
propodite of the first pair of legs only. 

The meropodites of the f i~8t  tllree pairs of legs are not so broad aa 
in the tl~ree preceding species. 

In the Indian Mneenm nre 29 ~pecimens from the coasts of Cntcl~, 
Sind, and B~~lucl~istan. 

This i~ the largest Indian Ocypode, the cnrapace of the ndnlt being 
52 millim. long and 62 millim. broad. 

47. Ocypoda emdinrana, Desm. 
O q p d a  eotdirnana, DeamR1.eet1 Condd. Gea. Crart. p. 1P1: Milne E d d n ,  

Hirt. Nat. Crnrt. 11. 46: Kinpley, Proo. Ao. Nat. %i. Philad., 1880, p. 186 : de M.n, 
Notes Leyden Mas., 111. 1881, p. 848: Miera, Ann. Mag. Nat. Hint. (6) X. 1888, 
pp. @9,881: Omm~nn, ZOOL. JAEBB., SYIT., X. 1891-98, pp. 359.862 (di eynon.). 

Carspace deep, qnadrilateral, strongly convex fore and aft, its 
length about seven-eighths ite greatest bredth, which is some little 
distance behind the orbits, owing to the gentlo curve of the antem- 
lateml borders : its antero-lateral angles coincide with the onter orbital 
rtngles, m d  point acutely forwards. 

Orbits deep; their upper border sinnons, but not in the lenst 
oblique ; there ia nsually a notch near the middle of their lower bol-der, 
and always a deep gap a t  the outer angle. No terminal style to the 
eyes. 8 .  

"A 
The lateral borders of the bum1  cavern are anteriorly convergent 

and have no outward curve. The marginal row of granules on the 
outer snllaoe of tlle iecl~ium of the external maxillipeds is indistinct or 
abeent. 

Tilough t l ~ e  chelipeds and legs are rough and the ronghnese is in 
places aquamiform, there is no serration of their e d p ,  exoept in the 
-,of the lower bordera of the arms, the inner edge of the wristn, nnd 
the lower border of t l~e  hands. The palm of tbe largei* hand, tl~ongh 
deep, is not pal-tionlarly compressed, and it haa no stridulating ridge. 



[No. 3, 

The propodites and dac ty l i  of the leg8 a r e  r a t h e r  s l ~ d r t  ~ n d '  stout, 
t l ~ e  dactyli b e i n g  fluted and m o r e  01. less h a i r y  : the edges of the 
propodi tee  of t h e  f i rs t  2 p ~ i m  of legs  a r e  hairy. T h e  third pair of legs, 
k h i c h  a r e  s l i gh t ly  l onge r  t h a n  the firsb 2 pairs,  &re l e ~ s  t h ~ r n  tw ice  the 
length -of t h e  carapace. 
- I n  t h e  I n d i a n  Muaenm are 59 specimens,  f r o m  t h e  Laccadives,  the 
Madras coas t ,  Ceylon, Mergni,  Tavog ,  the ~ n d i m i h d  and Nicohrs. 
- . The crtrapace of the l a r g e s t  ~ p e a i r n e n  .is 35 k i l l i rn .  l o n g  nnd  40 
mil l im.  bl-oad. 
: .. 

GELASIMUS, Latr. 

Qelneirnu~, Latreine, Diot. des Sciences Nat. XVIII. p. 280 (1820) : Desmnrest, 
Consid. Gen. Crnst. p. 122, nnd Dict.'Sci. Nnt. XXrII r .  p. 211 : De Hnm, Fntrn. 
Japon Crusb. p. 25 : Milne Edward*, Bist.-Nat. Crnst,. 11. 49, nnd Ann. Soi. h'nt., 
Zool., (3) XVIII. 1862, p. 114: Dana, U. 8. Expl. Exp. Crnst. pt. I, pp. 818,316: 
H.eee, Arol~ir  f. Nutnrges. XXXI. 1865, p. 1.16. A. blilne Edaardr, Nonv. Awhiv. 
ho blus. IX. 1873, p. 271 : Kingeley, Proc. Ao. Nat. Sci. Philnd. 1880, pp. 135, 138 : 
bliers, Cl~allenger Brachynra, p. 241 : de Ifen, Notes Leyden. Mns. XIIr. 1801, 
pp. 20-23: Ortln&nd, 2001. Jnhrb., Syst. VII. 1893-94, pp. 749-753. 

" Urn," Leach, Tmns. Linn. Soc. XI. 1&15, pp. 309, 323: Bf. J. Ilnthbnn, Proc. 
Riol. Soo. Washington, XI. 1897, p. 154: Ortmann, Zool. Jnhrb., Syet,  1897-98, 
p. 346 (cf. notes by Desmnrmt nnd Jlilne Edm~rds ,  11. cr. mpra) .  

' In obedience to certain interpretations of the rnle of priority, mhioh wcrifloe 
hvnrythir~g to n legnl precision that defeats the object of clnssificntian, some modem 
nntl~ors propose to npply tile name Uca, wllich was originally given tq and hne for 
ne'arly seventy-five years been autl~oritatively uscd for a Innd-orab of the Gecarci- 
noid family, to  the species of the Ocypodoid family which hnve for the ~ n m e  long 
period beeit known to everybody by the  name Uelaeit~tis. 

One of the objeots of my poor work being to  avoid oonfnaion, 1 cannot c o n e e ~ ~ t  
bo t l~ia proposal : and if tlie roles of nomenclature do not permit me to retain n 
name that hns been deliberately cl~osen, and used .without any ambiguity, by sooh 
illnstrions predeoeasors as Latreille, I i l n e  Edwards, and Dnna, then I think that the 
rnlea sl~onld be modified. 

T l ~ e  intmdnction of %rule sanctioniq the retention of nny name that ~EUI been 
8ocepted and deflned by s monogrnpber of repute, and that h.ne thereafter been in 
common nae for fifty years, would probably s a t i ~ f y  t h o ~ e  to whom the written 
nntl~ority of tile lnw is a consideratiop of first importance. 

. Citmptwe deep,  s u b q u n d r i l a t e d  h u t  mi t l ~  t h e  a n t e r o - l a b l a 1  anglee 
produced ~ n d  a c u t e  a n d  t h e  l n t o ~ d  borcters more or less convergent. 

poste~iot. ly,  o c c n s i o ~ ~ a l l y  subhexngonnl ,  a good d e a l  b roade r  than long, 

tl16 r eg ions  neve r  v e v  i t ~ - o n ~ l y  defined. The f r o n t  i s  a n e ~ m w  decli- 

vans  IoOe, t h e  breadth of which,  be tmeon t11e e y e s t d k e ,  is f r o m  one- 
s ix t een th  to one-s ix th  t h e  g r ~ k d t  brend th  of tile cnmpace.  

T b e  orbi t8  are narrowieh t~.enohes occnpy ing  t h e  whole an te r io r  

e x t e n t  of the carapace be tween  -the n8rrom. f r o n t  a n d  tile a n t e m - l a t e r a l ,  



angles, andare  more or less sinuous and oblique: tho eyestalks are 
Tery long and are formed aa in Ocypoda, but nre mnch slenderer: the 
eyes, tLoug11 chiefly ventrnl in nspect, are always terminal. 

The smnll alttennnlar flagelln, whicl~ are not hiddell unde~. thc 
f~.ont., fold obliquely. The nntennm, whicli stand free a t  the inner 
nngle of the orbits, hare well developed flagella. 

Epistome, though ~liort., quito distinct. T l ~ e  latern1 bo~.ders of the 
buccal cnvern n1.e conrex outwards, sometimes so mnch so as to give 
the cnrorn a subcircular outlit~e. Tlle external maxillipeds liave a long 
ischinm and a short and somewhnt oblique merus with the coarae 
flsgellnm jointed to ils nntero-external nngle: they close tho boccnl 
cavern except for n chink anteriorly. 

l ' l~e  chelipeds differ grently in the sexes. In  t l ~ c  fen~ale they 81.0 

equal, are sl~orter nnd slcndere~. tllall the legs, nnd hare broad-tipped 
~poon-slrnpetl fingers. In the niale one of the chelipeds resembles 
tl~oso of the fumale, but tlie other is of relatively gigantic proportions, 
tlie lland nlone being often as big and heavy aa nll t,he rest of the 
animal. 

The legs are stout and end in very sharp dactyli, and the meropo- 
dites of nt least the 2nd and 3rd pairs are folinceons : these two paus 
are a little longel. that1 tlle other two, being about twice the length of 
the carapace. 

As in Oypoda, the branchial cavity is capacious, and its liuing 
membrane thickened nnd vascnlar, with a fleshy lobe, shaped like s gill- 
plume, projecting into tlle space between the tips of the Imt tmo gill- 
plumes : nl~o, between the bnsal joints of the 2nd and 3rd pairs of legs, 
t l~ere  is an orifice, thickly protected by haire, loading towards the 
brnncl~ial cavity. 

The abdomell of tile male is narrow : in both nexee of all the Indian 
~peciea it consists of aevell separrib segments. 

Diatribtbtim : nll tlie malsmer regions of the globe, from the Atlantio 
m s t s  of America eastwards (including the Mediterrsnenn basin) to the 
Pacific coasts of Amel.ica agnin. 

The apeoiea of Qekuimus are, like the Ocypder, gregarioae, and live in warrens 
in the nmd-flats of tropical and snbtl-opionl estoaries. Their intelligence, like that 
of the Ocypodes, is of n high order. 

In one species, nt nny rate (Oslasimm amulipes), the males, which are greatly 
in excws of the females, nse the big and beantifnlly-colonred cheliped, not only for 
tiqhting with enoh other, bnt nleo for "culling" the femnlee. I have described my 
own observations on these points in the Administration Rspo+t of ths Marina Survey if 
India for 1891-9%-reprintad, us en extract, in the Annnle and Magarinr of ~aturc t l  
History for 1892. 

The fact that the males greatly oritnumber, and therefore w e  more 
J. 11. 46 
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commonly captared than, the females, is sn5cient jnstification h - t h e  
commoli practice of osillg the larger cheliped of the male for the dia. 
c~.imination of the species. I t  must, however, be remembersd tl~rt-at 
h t  in all the Indisl~ species-this orgau changeo greatly witL rrdrauc- 
ing age. 

I mnet also confess here that tlie Rynonomy of species h e  defied 
me. 

I. The brerdth of the front, m d  exaotly between the 
baaes of the eyeetalks, is between a fifth and a sixth the 
p a t e s t  breadth of the carapnoe :- 

1. Two oblique grannlnr ridges on the inner surfaoe 
of the palm of the large oheliped of the m ~ l e ,  one 
continaons with the dentary edge of the immobile 
flnger, the other running t.a the lower edge of the 
same flnger : - 

i. Camproe eubqnadrileteroi, the true lnternl 
border8 being moderately oonvergent posteriorly : 
an enlnrged tooth nenr the tip of the immobile 
finger of the large cheliped of the male givee the  
tip of this flnger a notched-tmnonta nppmmnoe a. nnnulipes. 

ii. Carapace anbqnadrilateral, the troe fstersl 
borders nearly perallel : tlie tip of the immobile 
finger of the large aheliped of the male im oblique- 
truncete but not nohhed .......................... Q. lwtsus. 

. iii. Carapace distinotly hexagonal, owing to the 
great obliquity of the orbite and the strong con- 
vergence posteriorly of the trne lateral bordera : 
tip of the immobile finger of the lnrge eheliped 
of the male not trunaate or notohed ................. 0. trimngdaris. 

2. The oblique oreat rhlllling to tbe lo se r  edge of the 
immobile flnger of the large oheliped of the male is 
either absent or i s  represented by a slight and 
smooth tumesoenoe ........................................ Q. inveraus. 

11. The breadth of the fmnt, measured a8 above, is very 
much leas than a sixth the greatest breadth of the oarn- 
pee :- 

1. No row of grannler running h i d e  of and padbl 
with the lower border of the orbit :- 

i. The inner border of the arm of the larger ohdiped 
of the male ends in a sharp tooth or spine, in- 
dependent of the terminal lobe-like wnstriotion 
01 the a m  :- 

a. Front, meanlared 81 above, s h o t  a h t h  
the greatest breadth of the o~rrrpace: in 
the large cheliped of the male the wrist i s  



naooth, the pplm fnll with the g r a n u k  . . 

ridges on the inner surface indltinot, and ... - tbe fingers sre not speoially wrapresued (7. tetragotam. 
b. h u t ,  meamred am above, not a fifteenth 

the grrcrtd breadth of tho oarapeoe : in 
the large male cheHped the upper mrfaiaoe 

of tbe v d a b  is gmnnlar and the Bngern ere 
remarkably wmprewed and bhde-like :- 

a. In the large male cheliped the crerta 
on the iulier amfabe of the palm 
are moderately prominent, the 
dactylus ia quite blade-like aud the 
mttiag-edge d the immobile finger 

............. is not mwh ecdlopped Q. Marionie, 
&, The crests on the inner s u r f a ~  of 

the palm nw extremely pmminent, 
the cutting edge of the dactylua is 
not quite &might and that of bhe 
immobile finger ir acallopped into 

............ two large triangular lobar (7. Marionis, V~I. 

nitidus. 

ii. The arm of the large. male cheliped ends in a 
a~patrioted lobe, but there is no ahwp upstanding 
tooth ineide it  on tlla inner border :- 

a. Front, mesnored as above, abont a twelftl~ 
the greatest breadth of the carapace; the 
flngere of the large mule cheliped have 
t i p  that suggest tongs, owing to the 
preeenqe of an enlarged tooth near the 
tip : the umpoditer of the leet peir of leg4 
are ngerly 'er foliaceoue as  those of the 
preceding pair .................................... a. aculua. 

b. Front, measured an above, not a fifteenth 
the greateot hreadth of the carapace : tho 
flmgara of thq kyle male oheliped end in 
dm* Booked t i p  : the wropoditeo of 
the kt pair of legs are n ~ t  much bmad. 
ened .............. ,. ........................... Q. D ~ ~ m i e r i .  

2. On the lower wall of the orbit, ineide of and parallel 
with Lhe middle third of the lower border of 
that oarity, is a raised row of granules ............... Q. Urvillei. 

43. &laaimus a n d i p s ,  Latr., Edw. 
? Chew vocnr Herb&, Krsbben, I. ti. 81, pl. i. flg. 10. 
G&tirnw PMH~Z~Q,W, M i h e  Bldwarda, f i t .  Nat. C m t .  It .  66, pl. xviii. flg. 

10-38 i md Baa @d. Npt., %I., (8) X W I ,  lw, p. 149, pl. ir. Ifg. 16: .DPo~, U. 8. 
lhpl. Elp, Gruat., pt. L p. 813 : EleUer, N o v w  O w t i .  p. 88: WsaO?f,  ir\ r. d. 
Deokai~'s &is. Ort--4f.r. 111. i. p. 85, and UB. &. Berl. 2878, p 803: Soffplepa, 
in Wllen and mn Dam, Faan. Uadagaso., Crut .  p. 18; Koesmanu, Beine rotk. 
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Yeer., Cmst . ,  p. 63: Xiern, Phil. Trans. Boy. 800. Vol. 168, 1879, p. 488, and Ann. 
Mag. Nn4 Hist. 16) V. 1A80, p. 310, and Zool H H. 8. Alert, pp. 618, 611, nnd 
Challenger Braohpara, p. 244: Riohtern, in Mobius Meereaf. Nnnrit., p. 1 % :  
Kingaley, Proo. Ao. Nut. Sci. Plrilad. 1880, p 148, pl. x. fig. 22: de Man, Notes 
Leyden lne .  It.  1880, p. 69, and Jonm. Linn. Soo., Zool., XXII. 1887-88, p. 118 
pl. viii. Bg. 6-7, and Archiv f. Natnrges. LIII. 1887, i. p. 353, and Notes Leyden 
Mne. XIII. 1891, pp. 23, 83, and in Weber'a Zool. ~ r ~ e b d .  Niederl. Ost-lnd. 11. 1892, 
p. 807, and Zool. Zahrb., Syst., VIII. 189.1-05, p. 677 : Lenr & Riclrters, Abh. Setlck. 
Nat. Gea. Fratikf., XII. 1881, p. 423: F. Muller, Verh. Gea. Banel. VIII. 1886, 
p. 476 : J. 1E. Henderson, T~uns. Linn. Soo., Zool., (2) V. 1898, p. 888 : Ortmann, 
Zool. Jahrb. Syst. VII. 1893-94 pp. 752, 768, and Jean. Deuk. VIII. 1894, p. 67: 
Zehntner, Rev. Soism de Zool. 11. 1894, p. 178. 

Gelosimus Carionw, Edw. (me Desm.), Hist. Nut. Crust. 11. 63. 
QeEosimurr prcellanua, White, P. Z. 8. 1847, p. 86, and in Adams and Wlrite, 

Inmarang Crust., p 60: Milne Edwards, Ann. Soi. Nnt., Zool., (8) XVIII. 1862, 
p. 151 : Kingsley, Prw. Ac. Nat. Sui. Plrilad. 1880, p. 156. 

Gelasimus perpleaus, MiIne Edwards, Ann. Sci Nat., Zool., (3) XVIII. 1852, 
p. 150, pl. iv. fig. 18: A. Milne Edwards, Nouv. Archiv. dn Mns. IX .  1873, p. 274. 

? Qelarrimus pulchsllw, Stimpeon, Proe. Ao. Net. 80i. Philnd. 1858, pp. 99, 100. 
ZTca annuliperr, Ortmann, Zool. Jnhrb. Syst. X. 1897-98, pp. 861 and 864: Nobili, 

Aun. Mne. Genov. (2) XX. 1899, p. 274: Doflein, 88.  Ak. Miinoh. XXIX. 1899, p 193. 

Length of the  carapace about three-fifths of the greatest btserdth 

at the acute claw-like a~itero-lateral angles. The posterior bolder of 
the doreurn of tlre cal.npace-i.e., the bolder corresponding wit11 tlte last 

segment of tlte nternum-is a good deal overhalf the greatest breadth of 
the carapace, so that the  lateral borders of tlre dorsum of tlle carapace, 
wbich are distinctly defined in rrlmoot two-thirds of their extent Ly a 
fine raised line, are otlly moderately convet.~ent. The p o s t - p t r i c  atrd 
cardiac regions nre the only ones that  are defined, and they but faintly. 

Frout, measured between the bases of the eyestnlks, from a fifth to 

a sixth the greatest breadth of tile carapace. 
Orbits sinuous nnd considerably oblique ; their upper bordel. detined 

by a fine inised line wl~ich is very distinctly double in a good part of its 

extetrt; their lower border very elegantly and regularly s e n ~ t e d - - i l ~ e  

teeth increasing in size from within outwards. I n  the female only tltere 
is a short row of granules inside of and parallel with the lower border 
of the orbit. 

I n  tlle large cheliped of the adult male the greatest length of the 
hand (irrcluding fitrgers) is nt least three times the length of the carapace : 
the  outer surface of the somewl~nt rounded arm nnd of the wrist and 
l ~ a n d  is sl:iooth to the  nnked eye, with a few small granules on the inner 

bordei- of the wrist : the lower border of the palm is obscnrely margin- 

ate: and on the inner surface of the palm are two salient gtannlar 
orents, one of these is deeply p w v e d  apd nearly verticnl and becomes 

coutiliuou~ tvitli thd dentary eilgc of I hc ill1 mobile Bugcr, the other, . - 



which is the more prominent, is obliqoe arid runs to the lower bor11er.of 
the same finger. In the adult male the fingera of the large hand are 
about twice the length of the upper border O F  the pnlm: they are not 
very broad, and owing to the hook-like curve of the dactylus there is (I 

wide space between them when the tips are apposed: the immobile 
finger is but sligl~tly curved, and is gene~-ally shorter than the dactylus, 
and owing to the p ~ ~ ~ ~ n c e  of an enlarged tooth near the tip, t l ~ e  tip has 
a characteristic notcl~ed-trnncnte appearance. 

The meropodite in the last pair of legs is not a t  all folinceous. 
The carapace in the d o l t  male is about 11 millim. long and 19 

millim. broad. 
In  the Indian Museum are 300 specimens fiam all parts of the 

~ o a s t  from Karachi on the west to Mergni ou the erreb. 
This species is not, ns Miers que~ies, the same as Stimpson's 

a. splendicllre, of which we have nnmerous specimens from Hongkong. 

49. Gelncri~~irte lnclet~e (De Haan). 

Oeypode' (Uelaeimus) lactaa, De Haen, Bnun. Japon., Crust., p. 54, pl. xv. 5g. 6. 
ffelasimua lactelu, Milne Edwards, Ann. Sci. Nat., Zwl., (3) XVIII. 1858, pl, iv. 

fig. 16: Stimpson, Proc. Ac. Nnt. Sci. P l ~ i l d .  1868, p. 100: Miers, P. 2. 8. 1879, 
pp. 20, 36: Kingsley, PFOO. Ac. Nut 8ci. Philad. 1880, p. 149, pl. I. flg. 28: Caoo, 
Boll. 800. NaL Napol. 111. 1889, p. 234: de Men, Notes Leyden Mas. XIJI. lWT, 
p. Z2: Ortmann, Zool. Jabrb., Syet., VII.  1898-94, pp. 788, 769. 

Uca lactea, Ortmano, 2001. Jahrb., Syst., X. 1887-98, pp. 861, 366. 

Ensily distinguished from a. aniiulipee, whicli is its nearest relative, 
by the following chnlmacters :- 

(1) the cnrapace ie much more nearly qoadrangular, the posterior 
border of its doi.sum being between three-6fths and two-thirds of ite 
greatest breadth, and its true laternl borders being pnrallel, while the 
lateral borders of its dorsum nre i~enrly 80 : 

(2) in the lnrger clleliped O F  the male the outer end of tlle upper 
border of the nxm, and the inner. border of the wrist, are distinctly 
denticolated; the dnotylus is not so strongly hooked, and the elid of the 
immobile finger thougli obliquely truiicate has an wuminnte tip-never 
a notched-truncate tip : 

(3) the coloor, in spirit specimens, has a sort of livid bloom never 
seen in Q. annuliplee. 

In tlie Indinn hlhsenm are 47 specimens fiam Knrachi and 3 from 
the Andamans. 

. Uslasif~~us i~~cerrua, HoEmnnn, in Pollell nnd van Dam, Faun, Madagnnc. Crust. 
p. 10, pl. iv. Hgc. 23-?6 (1874) : Ki~lgsle?, I'rw. Ac. h'c~t. Sci. Philad. 1880, p. 155 



de Men, Koter L q b n  Mw. X t t l .  IWI, pp. %f, 44, pk. ir. fig: 1%: O ~ t l ~ e n n ,  Ztmk 
*bob., &st., VlI .  MD3-04, p. 761, and Jena. Deak. VIII. 1804, p. 69. 

Uohrimus chbrophthnl~mcs, Hiigendori (?lee Edw.), BIB. Ak. BerL 1S.78, p. a 
( a p d  de Mw). 

Uelosirnue Smithii, Kingsleg, P m .  Ac. Nat. 80i. Philad. 1880, p. 144, pl. 9, fig. 14 
( o p d  Ortmann). 

Uca incmsa, Ortmann, Zool. Jnhrb., Syst., X. 1887-98, )1. 361. 

There are in the Indian Mnsenm specimens of this species f i o n ~  
Madagascar and the Red Sea, and some from Karachi which differ 
f ~ v m  the type in the form of the dactylus of the large male cheKped, 
and aro here separated aa a variety.] 

M). Olalasimtn i n w m ,  vax. uindmke, nor. 
This variety diffe1.s ftvm typical a. irgverarur from Madqqascar only 

in having the tip of the dacbylne of 6he large male cheliped simple 
( i u h d  of furnished with a secoid tooth that gives i t  o notclted 
appearance) and the palm of the hand stnwthw exte.rnally. 

The species resembles 0. annul+ee, from which i t  differs in the 
following cbractere :- 

(1) the lnteral borders of tile dorstim of the campace are defined 
by ,y fine line wl~iah ia  raised and distirict in tbe anterior tllird wlj, 
& is a Mtle more oblique : 

(2) tbe loner border ol the orbit is mnoh mplce s i ~ u ~ ~  and is 
either entire or ie q n i b  imptrmpbibly d e n t i o d W  nt ita outer oogte: 

(3) is the large cheliped of the nude tlre a m  is Mgond with 
sharp edges, the upper edge rising into a distinct lobe or ccest and the 
&eta1 epd of tbe iaeer edge forming a crest or blunt tooth ; tlra inner 
edge of the w h t  is distiwtly denticulated, aud the upper bordar af the 
prJm hae several longitudu~al rows of grenales ; of the p t u l r r r  ridgas 
on the iriner surface of the palm the lower one that in G .  nunnlipes 9 - u ~  
te tke loloer edge of the inamabilefitager w a h t  or, at moat, ia reparented 
by a rmoetk agad alight swelling ; W l y  tlle immobile finger, thongh as ia 
a. ennul ip  nearly straight mid shorter tbau t l ~ e  bratylus, hns a simale 
n& a ~talp-like tip. 

I n  the IndiRn Museum nre  30 n p i m e n s  from garachi. Tlis w- 
p of tbe lerged epeaimen is l0 millim. long and 18 millin. bromd. 

51. Qekrsi~nua lrdangubriu, A. M. Edw. 
Ueheimw triangukrie, A. Milne Edwards, Nonv. Archiv. da Maw. IX. 1878, 

p. 275 : Kinpley, Pm. Ac. Nat. Sci. Philad. 1880, p. 160: de Man, Jonr11. Linn. 
BOO., ml., XXII. 1887-88, p. 119, pl. viii, flga. 8-11, and Notes Leyden Nun. XIlJ. 
fsgl, p. 22, aqd in Webeis h l .  Ergebn. Niederl. Oet. Ind. 11. 1892, p. 507: 11nd 
Zeal, Jehrb., Syst., 7'111. 1-96, p. 677: J. B. Henderson, Trans. Linn. Eoo., Zool., ' 
(2) V. m, p. 888. 



Wuwktu psrpEes~, Belbr ( wc Udw.), Novare Cwt. g 88, pl. v. 8 ~ 4 .  
I? (talarimue m'nor, Owen, h k  H. Y. 8. " Blosasm," Crnst, p. 79, +. mi*. 

fim. 8, % (1830) : Xilw EdKuda. Ann. % c i  Not., W, XVIfl. W, p. 161 : Ki.faley, 
Roo. Ao. Wat. El&. Philad. 1880, p. 180. 

Uca trunghria, Nobili, Ann. Xu#. &or. (2) a. 1899, p a4 
Leogtli of the oarapaoe dmt far-sevetitha of the greatest buesdth, 

which is at  the spine-like antero-lated angles. 
Carapace strongly convex, almost hexagonal, the regions not indi- 

cated. The postelior border of the dorsum of the carapace is lew than 
half the grecrtest breadth, benoe n d  only the laterel boldere of the 
dorsnrn of the campace, bnt also the true letera1 borders, are &roagly 
oo~ivergent poeteriotly, the former being defined by a fine raised line in 
more tliam two-tl~irde of their extent. 

Front, na in a. a~tntcliper, from s fifth to s sixth the gwnteet 
brendtt of the cnrnp~oe. 

Orbita eiouonn, macl~ obliqne : the upper border d&ed by a fine 
micfweoopicully-beaded line, whieh is donble in glSeat pwt ; the lower 
mic~wroopically beaded, eerrnlate st its outer end. 

In the Lrge cbliped of Ule adult male the hand is about 2) tim- 
ns long as the campace ; the outer surft~ce of the arm, w h t ,  nnd 1 1 d  
are smooth to the naked eye; d l  the boldera of the arm are slmrply 
defined and b l y  wrnlate, the inner bolder of tbe wriut ia finely 
eemlate, a d  the npper ~ n d  lowar W e r e  of tile pelm are ~1.1.gi11ate 
and grannlate, especially the npper border; a d  the two obliqne 
granular c d  on the inner snrfaae of the a m  w e  in strong relieF. 

In the large hand the dactylns, in the adalt, is from 1)tO I f  timw 
the length of the u p p r  border of ilw p d m ;  ib tip iosimply hooked 
and overhangs the si~raple npcnrved tip of the immobile fir~ger. 

The meropodita of the last pair of lego is not newly so b d  aa 
that of the two p ~ w d i ~ l g  pairs. 

I u  the Indian Masenrn w e  70 apeoimens, all bat one beiug f ~ m  
voriou parte of the Bay of Bengal l i t tad  Tlm a r a w  of 
specinren is 10 millim. long and a h t  18 millim. brolrd. . 

Tlm 03~1 .0~  of Q. minor, Owen, agree very well with this species, 
md if the two rmnea should prove to refer to the some species thir nune 
ban thre precedence. 

52. Qelasimua tetragolaurn (Herbst).+ 
Cancer marinw, minor, vociferane, &be, Themrune, In. p. 48, pl. xix. Bg. 16. 
C o n e e r ~ ~ o n o n ,  Herbat, Krabben, I. ii. 867, pl. xr. fig. 110, and 111. 1. 81. 
G'elaeimtu tatragonurn, Riippell, 24 Krab. roth b!eer., p. S'6, pl. v. Ag. 6 :  M i l d  

I s w m e  that Herkt need tstragonon as a noun mbmtantire h appnjibion to 
Cancer : it may therefore oontittne in n p ~ i t i o a  to Qelosimoe qred M n eqbetaqtive. 



3rd A. Alcock-Cnrcir~ologici~l Futc7in of India. [No. 3, 

Edwarda Hist. Nnt. Crust. 11. 52, and Ann. h i .  Not., Zool., (8) XVIII Ib8,p. 147, 
pl. iii. fig. 9 : Gothin, Voy. Coqnille, 11. Zool., Crant. p. 10, pl. i. figs. 8, 8 : A. Milne 
Edward#, in Mnillard's rile 13dnniol1, Ann. F., p. 6, and Noav. Amhiv. da Mar. IX. 
1873, p. 278 : Heller, Novaro Crnst., p. 87 : Hilgendnrf, it1 v. d. Deoken's Beieen h t -  
Afr. Crust, p. 84: Hoffmnnn, in Pollen and Van Dam, Faun. Aladng. Crnst. p. 16: 
Kosemann, h i s .  10th. Mwr. Crust. p. 53 : Kingeley, Proc. Ac. Xat. €315. Philad. 
1880, p. 143, pl. ix. fig. 11 : de Man, Arolriv f. Natarges. LIII. 1887, i. p. 858, and 
Notes Leyden Mas. XIII.  1881, pp. 20, 24, pl. ii. fig. 6 :  Ortmann, Zool. Jahrb. S~nt. 
VII. 1893-94, pp. 750, 784: Whitelegge, Mom. Austral. bIus. 111. 1897, p. 138. 

Qclaaim~ts Dtcporrcyi, GnBrin, Dana U. d. Expl. Exp. Crnrt. pt. i. p. 317. 
lica tetwgona, Ortmnnn, Zool. Jal~rb., Syst. X. 1897-98, p. 348 : Dofleirr 8B. 

Ak. Miinoh. XXIX. 1899, p. 193. 
Length of the  carapace about two-thirds of i ts  grentest breadtll 

a t  the acute antero-laternl angles. Carapace ~ o m e ~ h a t  pentagonal, 
markedly convex fore nnd af t ,  the  regio~ts all recognizable blit not 
R~I-ongly defined : tltougl~ tlre posterior border of its dorenm is only 
llalf i t s  gi.eateet breadth, the  true lateral borders arc but sligl~tly 
rot~vergent poste~iorly. 111 the adult male the fine raised line tlrat 
bollnds the dorsal plane on each side i~ distinct as such only in the  
neig11l)ourhood of tlte antero-lateral angles, but  in the female i t  runs 
much fn r t l~e r  backwards. 

The breadth of the front, measured between the bsses of the 
eJestcrlke, is abont a tent11 the greatest breadtll of the  carapace. 

0,-bits much oblique, Loth borders s iuno~~s ,  tlle lower border 
elegantly denticulated tthronghont. 

111 the large cheliped of the adult male the upper border of the arm is 
fairly prominent and the inner border ends in n sharp tooth, qnite inde- 
pendent of the constricted-off terminal lobule ; the  wrist is qnite smootlr 
to tibe nnked eye, nnd has the innor angle sllarp bot ~ r b t  spinifom ; 
and the l~nnd  is abont 29 times the greatest length oE the campace. 

1 1 1  the hand of this cl~eliped the palm iu, to the  naked eye, frosted 
witIr very fine granules, some of which i n  the neighbonrl~ood of a scar 
near the brrse of the  immobile finger are visible to the naked eye ; ita 
upper border is not, and its lower border is but obscurely, defined ; and 
tile t t ~ o  oblique crests on its inner surface are mere swellings, often 
qnite fai~lt ,  and never strongly snlient. Tile fingers are neither broad 
nor pnrticularly thirl : t he  dactylns, which is abont 1# times the length 
of tile npper border of the ~ialm, tapers and is somewhat hooked a t  
tip ; the immobile finger commonly has two teeth a little enlarged, the 
second one being near the tip and sometimes g i r i r~g  the tip a somemllat 

(but not truncated) nppearance. 
The merue of the  last pair of l e e  i s  not a t  all foliaceons. 
I n  the Indian Mneenm are 29 upecimens from tho Andamana: 

the campace ol  a large one is 17 millim. long and 26 millim. broad. 



The " Challenger" specimens referred by Yiers to this species 
have a broad front and nre identical with specimens from Ilongkong 
that I take to be B. qlendidue. 

5.3. Belasirnus Marionis, Desm. 

Belasirnus Marionis, Desmnrest, Coneid. Qen. Crust., p. 124, pl. xiii. flg. 1, und 
Diot. Soi. Nnt. XXVI11. 1823, p. 248: Milno Edwards, Ann. Sci. Nnt., Zool., (3) 
XVIII. 1862, p. 145, pl. iii. Rg. 5 (nee Hist. Nnt. Cr~iet. 11. 53):  de Mnn, Notes 
Leyden Mae. 11. 1880, p. 67: Miem, Ann. Mag. Knt. Hist. (5) V. 1880, p. 303 : 
Kingsley, Proc. Ac. Nnt. Sci. Philad. XXXII. 1880, p. 141, pl. ix. tlg. 8. 

Qslasimus cultrimanun, White, P. 2. 5. 18L7, p. 205, Aun. Mag. Nnt. Hist. XX. 
1847, p. 205, nnd Samnrnng Crust. p. 49 (apud Miem loc. cit .  supra!. 

Qelaeimue cultrimanus Tar. M[~r.ionis, Ortmann, Zool. Jahrb. Ryst. VII. 1893-94, 
pp. 750, 75-5. 

Length of the carapnco abont two-thirds of the greatest breadth, 
which is a t  the olaw-like a~~tero-lateral  angles. 

Carapace little convex, ell its regione rely well defined, the 
posterior border of its dorsum in the adnlt male is hnlf its grentest 
bkadth end the true lahnil  borders ere moderately anvergent posteri- 
orly: the fine raised line that in solne other species defines the greater 
p r t  of the dorsal plane is here, in the adult mnle, confined to the 
neigl~bonrhood of tlle a ~ ~ t e ~ o - l n t e ~ . a l  angles. 

The breadtl~ of the front between the bases of the eyestnlks is not 
a fifteenth tlie greatest breadth of the oarapace. 

Orbits not very oblique nor very sinnouu ; the lower border, which 
ie nearly etnight, is elegantly crellnlate throughout. 

In the large cheliped of the adalt male tbo npper border of the arm 
is prominent and the inller border ends in a sharp tooth, independent of 
the hrminnl constricted-off lobule; the npper surface of the wrist is 
granular, and the ioner border of the wrist haa a denticle or spinule 
a t  itrr angle; and the hand (fiuger~ included) is about three times the 
length of the m p a c e .  

This large hand has n curioue t r i s t :  its palm is compressed a d  
1 1 ~ s  tho npper and lower mat-gins well defiued, the o u b r  surface 
covered w i ~ h  lmge granules, and the two granular crests on its inner 
sutlace fairly promillent: its fingers nre broad thin and laminar ; the 
dnctylne, which runy be four times as 1o11g as the npper bordor of the 
palm, is sl~aped like a knife-blade; and in the immobile finger, which 
has a groove or line of pita along its outer snrfaoe, the dentary edge baa 
a silnple S-shaped curve. 

The merns of tlie last pair of legs is not a t  all foliaceous. 
In  the Indian Musenm are 9 epe&mens from the Andamens. The 

carapace of a large specimen is 18.5 millim. long and 26.5 millim. broad. 
J. 11. 47 



54. Gelnsinztls MarioniR rar. nitidus, Dana. 

Qelasiiniis vocans, Milne Edwards, Ann. Soi. Nat., Zool., (3) XVIII. 1852, p. 145, 
pl. iii. fig. 4 (nee Hist. Nnt. Crud. 11.54): Stimpson, Proc. bc. Nat. Sci. Philnd. 1658. 
p 99: Heller, Novara Crnst. p. 37 : Hilgendorf, ill r. d. Decken's Beis. Oat-Afr., 
p. 83: A. Milne Edwnrdn, Xonv. Amhiv. dn Mna. IX. 1873, p. 272: Hoffmonn, in 
Pollen and Vnn Dam's Fnnn. Madagnso. Crnat. p. 16: Miern, Phil. Tmns. Roy. Sw. 
Vol. 168, 1870, p. 488, and Ann. Mag. Nat, Hiat. (5) V. 1880, p. 308, and Chnllenger 
Rraohpnra, p. 242: Richtera, in Mobius, Meereuf. Maurit. p. 155: de Man, Notea 
Leyden Mus. IT. 1880, p 67, and X I I I .  1891, p. 23, pl. ii. flg. 5, and Arcl~iv f. 
Naturges. LTII. 1887, i. p. 352, and in Weber's Zool. Ergebn. Niederl. Ost-Ind. 11. 
1893, p. 305, and Zool. Jahrb. Syst. TII I .  1894-95, p. 572: Haawell, Cat. Austral. 
Crnst. p. 92. 

Qelasimue nitidus, Dana, U. 8. Expl. Exp. Crnst. pt. I. p. 316, pl. xix. figs. 5a-11 r 
Milne Edwards, Ann. Sci. Nat., Zool., (3) XVIII. 1852, p. 147: Thnllwitr, Abh. 
Mns. Dresden, 1890-91, p. 4%. 

Qelasirntrs cultrirnrtnus, Kingsley, Proo. Ao. Nat. Sci. Pl~ilitd. 1880, p. 140, pl. ix. 
fig. 7 :  Ortmann, Zool. .Ta;lrb., Syet., VII. 1893-94, pp. 760-763, and Jena. Denk. 
VIII. 1894, p. 56. 

Uca cultrimana, Ortmann, Zool. Jahrb., Byat. X. 1897-98, p. S U .  

Iliffers from Q. Marionis o111y in the form of tlie large hand of tlie 
adult male : this member, in var. nilidcrs, 

( I )  i u  not nlucl~ over 2f timed the length of the carnpace, its 
dactylus being but little more than t.wice tlie length of the upper border 
of the pnlm : 

(2) i t  has the two oblique grannlnr ridges on tho inner surface of 
the palm remnrkably salient : 

(3) i t  l~rts the dentary edge.of the immobile finger t l~rowu into a 
cliaraoteristic W-shaped curve owing to the s t r o ~ ~ g  projection of two 
large triangular lobes, and 

(4) it hns the dwtylns somewhat hooked a t  tip. 
I n  the Indian Jluseum are 103 specimens, clriefly from the Anda- 

meus and Nicobars, but also from the Corom~ndel and Mnlabar coasts. 
The length of the carapace in  large specimens is 14 millim., the breadth 
21 millim. 

55. Gelnsimus aclctus, Stimpson, de Man. 

Qelasimus aeutua, Stimpson, Proc. Ac. Nat.. Sci. Philod. 1868, p. 9!3 : Toszetti, 
hlagentn Crust. p. 107 : Kingsler, Proo. Ao. Nat. Sci. Philad. 1880, p. 144: de Man, 
Jonrn. Lion. Sw., Zool. XXIT. 1887-88, p. 113, pl. vii. figs. 8-9, pl. viii. figs. 1-4, 
and Notes Leyden Uns. XIII. 1891, p. 21, and in Weber's Zool. Ergebn. Niederl. 
Oat-lnd. 11. 1892, p. 306, and Zool. Jahrb. Apt.  VIII. 189.1-95, p. 573: Ortmnnn, 
Zool. Jnhrb., Syet. 1893-94, p. 750. 

LTca acuta, Dotloin, SB. Ak. Miinch. XXIX. 1899, p. 193. 

Length of the carapace about three-fifths the greatest brcndt.11, 
.wbicll is a t  the acute wing-like antero-lateral angles. 



Cai%pace strongly convex fore and aft, the regions moderately well 
defined: its lateral borders are strongly convergent, and still more so 
are the lateral borders of the dorsal pln~ic, which nre defined in more 
t l~an two-thirds of their exteut by a fine raised line : t,he posterior 
border of the dorsal plane is containcd from 24 to 2$ times i u  the 
geatest breadth. 

Front, meaenred between the eye-stalks, about a twelfth the 
greatest breadth of the carapace, its moulded and bevelled edges do not 
together take np half its breadth. 

Orbits moderately oblique, both upper nnd lower borders much 
sinuons ; the lower border finely, the upper border still more finely and 
more distantly crennlate. 

In the large cheliped of the adult male all three borders of the nrm 
are well defined, the inner and the lower borders being creunlated, but 
the inner border having no tooth independent of the terminal constriatcd- 
off lobule; the upper surface of the wrist and the outer surface of the 
palm are closely covered with vesiculous granules; and the hand 
(fingers included) may be 3+ times the length of the carapace. 

In  this large hnnd the upper and lower borders of the palm aro 
.well defined, and of the two oblique granular crests on the inner surface 
of the palm the upper one lhat runs to the dentary edge of the immobilu 
finger is sl~ort  and indistinct : the fingers are not particularly broad or 
thin, and however the teeth may be disposed, there is always one near 
the end of each finger that is enlarged so as to give the ends of the 
bngem, when apposed, a sort of tongs-like or forceps-like grip : the 
dactylns is from 2 to noarly 23 times the lengtl~ of the upper border of 
the palm. 

The merus of the last pair of legs is distinctly foliaeeons. 
In  the Indian Mnsenm are 92 specimens chiefly from the Snndei*- 

bnnds and Mergni, but also from Karachi and the Andamans. In a 
large specimen the carapace is 14 millim. Long and 25 broad. 

56. Belaeinius Dussuaaieri, Edw. 

&laeimus Dussun~ievi, Milne Edwards, Ann. Sci. Nat. Zool. (3) XVIII. 1851, p. l a ,  
pl. iv. fig. 12: A. Milue Edwards, Nouv. Archiv. du  Mue. IV. 1868, p. 71, and IX. 
1878, p. 874: Hdmnnn in Pollen and vau Dam'e Faun. Madag. Cruet. p. 17, pl. iii. 
figa. 19-23: Kingeley, P m .  do. Nat. Soi. Philnd. 1890, p. 145, pl. I. fig. 16: de 
Y a n , ~ o ' h  Leyden Alua. 11. 1880, p. 68, nnd XIII. 1891, pp. 20, 26, and Joarn. Linn. 
Sw. Zool. XXII. 1887-88, p. 108, pl. vii. figs. 2-7, and in  Weber'a Zool. Ergebn. 
Niederl. Oet-Ind. 11. 1892, p. 306, and Zool. Jnhrb., Syst., VlII. 1894-95, p. 676: 
Lens and Richten, Abh. Senck. Eat. Gea. Frsnkf. XII. 1881, p. 423 : Haswell, Cat. 
Asstml. Crust. p. 03: Bliers, Zool. H. Al. 5. Alert, pp. 518, 541 : Ortmann, Zool. 
Jahrb. Byst. YII, 1803-94, pp. 769,756. 
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Gelasimus longidigitum, Ki~lgeley, Proc. Ao. Not. Sci. Philad. 1880, p. 144, pl. is. 
figs. 10, 13 (fide Ortmann 1. c .  infro). 

Oca Dtursumieri, Ortmann, Zool. Jahrb , Syat.,  X. 1897-98, p. 348 : Nobili, Ann. 
Mna. Genov. (2) XX. 1899, p. 273: Dotlein, SB. Ak. Miinch. XXIX.  1899, p. 193. 

Closely related to G. nctitrrs, from which it can be distingnished by 
the following cl~aracters when fully adult males are compared :- 

(1) the regions of tho cnrnpacc are nlucl~ more strongly defined, and 
the raised lines that bouild the do~sal  plane of the carapace on eaclc 
side are mere curved, less rapidly convergel~t, and less distinct in their 
posterior pnrt, which gives the campace n much less posteriorly-con- 
tracted look ; and the orbits are less ohliqne : 

(2) the front., measured betwecti the bases of the eyestalks, isabout 
a fifteenth the greatest breadth oE the carapace, and its moulded and 
bevelled edges together take up more than two-thirds of its breadth : 

(3) in the large cheliped the arm is longer and more aslendel-, bolh 
the oblique gra~rular ridges on the inner surface of the palm are Pely 
strongly defined, a t ~ d  the fingers may be fully 3 timcs the length of the 
upper border of the palm : 

(4) these large fingers are broader and tl~inner, their tips are 
somewhat hooked and havo no enlarged tooth near tl~em, but near tbe  
middle of the immobile finger there is a enlarged tooth or triangnlor. 
lobe : 

(5) the merus oE the last pair of legs, thongh it is compressed nnd 
somewhat broadened, is not n short foliaceous joint*. 

In  tho Indian Museurn nre 52 specimells, from Mergni, Andemane 
and Nicobars, nnd Bimlipatam. 

57. Gelasinzus Urvillei, Edw. 

Gelaaimtin U w i l l e i ,  JIilne Edwnrds, Ann. Sci. Nnt., Zool., (3)  XVIII. 186'2, p. 148, 
pl. iii, fig. 10:  Kingalcy, Proc. Ao. Nat. Sci. Philad. 1880, p. 145, pl. ix, fig. 15 : 
de Man, Notee Leyden Mua. XIII.  1891, pp. 21, 8 4 :  Ortmann, Zool. Jahrb., Byst., 
VII. 1893-91, p. 760. 

Gelasimus Dussumievi, Hilgendorf (net Edw.), in v. d. Decken'e Reie. Oat-Afr. 
Crust. p. 84, pl. iv. fig. 1. 

Tllis species closely resembles (2. nclitt~s and B. Dtrsstrmim', but is 
dislinguislled from both by tlle presence of a raised row of grru~nlea 
behind nnd parallel with the middle third of the lower border ,of the 
orbit-i.e., just inside the orbital cnrity. 

As in G. acutus, the fine raised lines that define the dorsal plane of 
the carapnce laterally are distinct th~~ongl~out  and rapidly convergent, 
which gives the carapace a look of breadth in front and of nnusnal 
llarrowness behind ; and, as in a. acutw, the meropodites of tho last 



pair of legs are, even in the male, decidedly 'shortened and foliacecmb 
joints. 

On the other lland the front is, cls in Q. Dusarmieri, extremely 
narrow, and its bevelled and moulded edges take np most of ita breadth 
between the eye-stalks. The regions of the carapace, also, also as 
efrongly defined as they are in Q. Dusmntieri. 

The large hand oE the male resembles tlint of Q. Diresrrmieri in 
having both the oblique granular ridges OI I  the i1111er snrface of tho 
palm strongly mlierlt, and in l~aving very long fingers with simple 
hooked tips: the fingers however are not so broad and thin, nnd the 
lobe near the middle of the dentary edge of the i~~lmobile fingor m y  
be prwent 01. I I O ~ .  

I n  the Indian Musenm are 10 specimens, from Karacl~i, Madrrs, 
and the Nicobars. 

The carapace of the largest specimen is 20 millim. long and 36 
millim. broad. 

Subfamily SCOPIY ERINL. 

DOTILLA, De Haan, Stimpon. 

Doto, De Haan, Faun. Jspon. Croat. p. 24 (1836) notn. przoc. : Yilne Edwards, 
Hint. Nut. Cruet. 11. 58, and Ann. Soi. Nat., Zool., (3) XVIII. 1852, p. 162. 

Dotilkz, Stimpeon, P m .  Ao. Kat. Sci. Philad. 1858, p. 98. 

Cephalothorax so deep a~ to be suboubicnl, as long aa blond or a 
little broader than 1o11g. Anteriorly the sidewalls oE the carapace have 
a carions gyrous-sulcete sculpture resembling brain-convolntions : often 
also a similar kind of sculpture is found on the do~*sum of the carapace 
and on the meropodites of the external maxillipeds. 

Front a narrow detlexed lobe mnclr as in Ocypodcr. Tlle orbits, 
which occupy all the rest of the anterior border of the cnl-apece, are 
more or less oblique aud sllalbw-in one species so shallow as to be 
almost obsolete. Eyestalks rather long and slender, with the eyes a t  
the end. 

Antennulea, like those of Ocypoda, having the h a 1  joint of good 
size, and tlle flagellum srnnll and hidden by the front. The antennm 
stand a t  the inner angle of the lower orbital border and l~nve a rather 
ehort flagellom. 

The epietome would be linear bnt for a large median t~inngnlar 
lobe that projects between the external maxillipeds. 

Buccal cavern enormous, suboval or snbcircnlnr in outline : the 
extemnl maxillipeds, which completely cover i t  and k1.0 also velly large, 
have a hvng ~ l m o s t  he~~~isplrerical bulge ; tlreir merw is mmh larger 



364 A. Alcock-Cureil~ologicnZ Fauna of India. [No. 3, 

than the ischinm and carries tho flngellnm a t  the antero-external angle : 
the exognath is extremely slender and incot~spicuous. 

Cl~elipeds equal, stouter t h ~ n  the legs : finget-s nsonlly slender and 
a little deeexed, n~ual ly  without conspicuons teeth. 

Legs not much differing in length, which is moderate: t l~eir  meri 
(m also thoso of the cllelipeds) have on the upper surface a curious 
memb~mons aren or "tympanum." Similar " tympana " may also be 
prosent on some of the segments of the ster~inm. 

The abdomen in the male consists of 7 separnte segments, and 
though narrow is nowhere linear or compressed: the distal end of the 
fourth segmellt is thickly fringed with bristles, aud overlaps nnd partly 
conceals the fifth tevgum. In the femnle, according to De Haan, the 
abdomen col~eists of 5 sepa~rrte segments. 

Dieti-ibution : Tropical shores and mnd-%eta, from Eaet A f i i c a  and 
the Red Sea eastwelds to Japan. Fonnd in ihe same sitnations as 
Gelusimus and Oypodu. 

Key lo the Indiaa species of Dotilla. 

I. Cnrapaae broader then long: chelipede not much 
longer than the carapace, and not much differing 
from the legs in point of length : no " tympana" 
on the sternum :- 

1. lempoditee of l e g ~  not dilated : fingers of 
ohelre slender, withoat any conepicaone teeth :- 

i. Whole aarfaoe of merue of external 
maxillipedn gyrone-enloate : Bugere not 

................................. longer than palm D. u f i n i ~ .  
ii. Only the oater-half of the merneof the 

extornal maxillipeda ie gyrone-enlcate :- 
a. Fingers ~l ight ly  longer than the 

p l m  ........................................ U. Blanjordi. 
b. Fingere more than twioe as long ae 

the palm ................................. D. intermedia. 
2. Meropoditea of the l e g  dilated :- 

i. Fingere of ohelm without any wnepicuone 
tooth : dactyli of the legg even of the 
lest pair, ehorter than the propodites ...... D. brevitureis. 

ii. A large tooth on enoh finger of the ohelm, 
e m n g e d  eo that when the t i p  of the 
fingere Rre olosed these large teeth meet, 
and an hour-glass-ahaped epace ie left 
between the closed fingere : dectyli of the 
legs longer than the pmpoditee ............. D. clepsqdrodaclylus. 

11. Carapace a t  least 08 long aa broad : ohelipede 3 or 4 
timen M long aa the carepace, and muoh longer t l~un 
the l e g  : " tympana" present on the eternum. ........ D, myctiroidm. 



58. Dotilla n.nie,  n. sp. 

Diffeig from D. sulcata, with specimens of which, from the Rod 
Sea, I have compared it, oldy ill the followirlg chnr-acters :- 

(1) t11e1.e is no spine on the uuder surface of the nrm, (2) the 
fingers are not so long M the palm, (3) there is a srnnll tymt~anum on 
tlre dorsal surface of the merus of the last pair of legs, ml~oreas in 
D. erilcata only the tympanum on the ventrnl surfme is p~,esent. 

The carapnce bellind tbe gastric arid inside the b~nncl~is l  regions, 
forms a smooth somicirsu111~ facet,, but all its anterior and late~.rrl 
regions have a curiously convoluted sculpture, the convexities of the 
convolutions being finely gra~lnlar. 

The glvoves t l ~ a t  define these convolutions fonn, nphen viewed ns a 
whole, a sort of five-rayed star, the nnterior l ay  (which runs up 
between tlre eyes on to the frout) being the shortest, tlre a~ltel*o-late~rrl 
rays (wl~ich run tomnrda the outer angles oE tlie orbit) being a little 
longer, and the postern-late~d 1%yS (ml~ich really are triple) being lhe 
longest bf 811. 

The pterygostornian regions and neigllbouling paivt of the side- 
walls of the carapace, and the meropodites of the external mnxillipeds 
have the same curious convolnleti sculpture. Tile orbits are sllallo~v 
but are perfeotly defined. 

The merus of t l ~ e  externnl mnxillipeds is more than twice the size 
of the ischinm. 

Cllelipeds (messn~wd round their cuimve) not twice the length of 
the carapace : no spine 011 ally of their segments : fingers not so long as 
the palm. 

L e p  slightly longer tllau the chelipeds, their meropodites not at 
all broadened but all l~av i~ lg  a " tympanum" : except in the case of the 
laat pnir of lee-in which the dac t~ lns  is remarkably long-the dnctyli 
are rather shorter than tlre propodiies. 

No tympar~a on the sternum. 
In the Indian Museum are 4 specimens from Aden and the 

Belucl~istan coast. The carapnce of the largest is 5.3 millim. long and 
7.3 millim. brond. 

59. Dotilln intermeditr, de Mnn. 

Dotilk intmmedio, de Man, Jonrn. Linn. k., Zool., XXII. 1887-88, p. 185, 
pl. ix. !I@. 4-6 (1888). 

C a r a p e  sculptured in mncl~ the Rame way as in D. afi~ris, only 
the grooves are not so deep nnd distinot., and there is an additional 
groove running pral le l  with the posterior margin. 
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Tile merns of the exbrnal mnxillipede is not twice aa large aa the 
ischium, and the sculpturing consists of a single loop parallel with the 
outer border of the merns, the inner half of t h ~ t  joint being quite 
smooth. 

Finger8 more thnn twice ns lotlg R E  t l ~ e  palnl. I n  the last pair of 
leg8 the dactylus is about twice as long ns the pl-opodite : in a11 the 
other legs tlie dactyli are very little longer thnn tlle propodites. 

In  other respects this species agrees with D. trflnio. 
Tn the Indinn Museum are 15 specimens fl-o~n hlel~gui. The 

cnrapace Li 4 millim. long and a little over 4 millim. brand. 

60. Dotina Blanfordi, n. sp. 

The wllole of the dorsnl surface of the carapnce is nreolahd and 
grooved (the arcolre being finely granular and tlle grooves smooth) aa 
follows :- 

A very distinct groove runs parallel with either lateral boder,  nnd 
a scarcely less distinct one runs parallel with the posterior border, and 
in t l ~ e  spnce bounded Ily these grooves n six-rayed star of glmves of 
nearly eqnal length can be mnde out. This " star " is foritled 11y n 
groove rnt~ning fore and aft down the middle of tile carapace and 
having, on either side of it, a semicircular chord joining the outer 
~ n g l e  of the orbit with a point near the postero-lateral a ~ ~ g l e  of the 
carapace. The intersection of these gl.ooves cuts the post-gastric sub- 
region into 4 uymmetrical tubercles. 

T l ~ e  whole side-wnll of the carapace is filiely grnnular, and the sub- 
heprltic and pteryqostomian rttgiol~s hare tlle cl~aracteristic convoluted 
ecnlptnre. Tlie orbits are shallow bnt are pel.fect. 

The external maxillipeds are finely granular: the mems is twice aa 
big as t l ~ e  ischium, nnd it.s sculpture consists of rr sit~gle loop parallel 
wit11 tlle onter border a i d  rr single groove parallel with the inner 
border. 

Chelipeda 8s in D. afinie, except that t b  fingers are a little longer 
than the palm. 

Legs as in D. aflnie, the meropodites b e i ~ ~ g  slender and all I~aving 
a " t.ympsuum," but in the l ~ e t  pnir t l ~ e  dactylus is about twice m long 
ns the propodite, and in the otlrer pairs the dactyli are very eligl~tly 
longer thnn the propodites. No sternnl tyl~~palla.  

In  t l ~ e  Indian Museum are 4 specimens from the coatlt of Sind nnd 
hlnclrisbn. The carapace of the type is a little-over 5 millim. long 
a d  not quite 7 millim. brond. Collected by Air. W. T. Blanford, 
F.R.S. 



61. Dot&% clqw$rod4ctyEw, h. sp. ' 

Near D. Wichmonni, de Man. 

The sculpture of the doraum of the carapace is like that o£ 
b. Blanjordi, only the grooves are much deeper cut and the groove 
between the poot-gastric region and the postern-latela1 angle of the 
carapace is double: the scnlptnre of the sidewall of the carapace is 
like t.lmt of D. Blanfordi. 

In  the external maxillipeda the merus is not twice as big as the 
ischinm, and ita sculpture consists of a single simple convolution 
parallel with the outer border, the inner half of its surface being quite 
smootk-as is D. intermedia. 

The orbits are shallow but are quite perfect. 
The chelipeds, measured all round their curve, are not twice the 

length of the carapace nnd have no spine on the arm. The fingel-s are 
mnch longer than the palm : in the adult male they are mtreme2y slender, 
and each has a large tooth arrnnged oo that when the t i p  of the $llg&6 are 
closely apposed these two teeth meet and leave an how-glaes-shaped space 
between the closed pngers. 

Legs a little longer than the chelipeds ; their meropodites are 
slightly but distinctly dilated and all have a tympantim : their dmtyli 
are  all longer than their propodites, and in the last pair the daotylus is 
very long, slender, straight, and fluted. No sternal tympana. 

Colours, speckled like the snnd in which they live. 
In  the Indian Museum are eight specimens from False Point on 

the sea face of the Mahanaddi Delta. The carapace of the largest is 5 
millim. long and 6 millim. brond. 

62. Dodillu brevitarsis, de Man. 

Dotilk brevituraie, de Man, Jonrn. Linn. Eloo., Zool., XXlI.  1887-88, p. 180,: 
pl. ix. fige. 1-3 (1888). 

The whole carapaoe is grooved and areolated (but the sonlptnre is 
nbt very deep) as follows :- 

A strong groove rnus fore and aft dowrl the middle of the carapace, 
another runs parallel wit11 the posterior border., and on each side 
another takes R sinuous c o m e  alol~g each laternl border: other short 
and rather ilidefiuite grooves join the median and lateral grooves. 

The subl~epatic and pte~ygostomian regions have the tuna1 convo- 
leted ecuIptnre. Orbita sl~allow, but distinct. 

The merue of the external maxillipeds is mnch larger than the 
imhium : its \vhole snAaoe is sculptured, the scalptore taking the form 
of a W-shaped convelation. . 

J. xr. 48 
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Chelipeds short, witllout any spine on the arm : palm short, high, 
and compressed, with sharp edges, traversed by a fine raised line new 
and parallel with the lower border : fingers thin and compressed, about 
as long as the palm, the upper edge of the dactylus-like that of the 
palm-fringed with hair. 

Legs a little longer than the chelipeds, the mempoditcs-especially 
of t l ~ e  first 3 pairs-much broadened and conlpressed, all having a tympa- 
num. Tim dactyli, ecen of the lael pair of leg4 are shorter than flie 
prqwdiles. 

No tympana on the sternum. 
In  tho Indian Musenm are fragments of 3 specimens from Mergni : 

de Man states that the breadtll of the cephalotliorax of the largest 
, specimen is nearly 10 millim. 

63. Dotillu myctiroida, Edm. 

Doto myctiroides, Milne Edwards, Ann. 80i. Net. Zool. (8) XVIII. 1864, pl. i t .  
fig. 24. 

Dotilla myctiroides, St$npeon, P m .  Ao. Net. 80i. Philad. 1858, p. 98 : A. 0. 
Walker, Jonm. Linn. 800. Zool. XX. p. 11 1 : Anrivilliae, Znr Biologie amphibkher 
Dokapoden, p. 6, pl. i. flga. 1-13, pl. iii. fig. 13, (Mitg. Gee. Wins. Upsola, 1893). 

Scopimora myetiroidea, Henderson, Trans. Linn. 8w., Zool., (9) Q. 1898, p. 890. 

Carapace about as long as, or slightly longer than, broad, little 
sculptured dorsally, though its antero-lateral parts are studded with 
vesiculooe granules. Front grooved: a groove rnns parallel wit11 either 
latera.1 bolder, and a faint groove crosses either postern-lateral sngle. 
The side-walls anteriorly have the usual " brnin-couvolutio~~ " sculp- 
ture. . 

Orbits very oblique and very shallow, almost obsolete. 
The merns of the external maxillipeds ie nearly twice as big as the 

ischiurn and is finely granular; a single faint groove, moat dietinct 
anteriorly, rnns parallcl with its outer border. 

Chelipeds between three and four times the length of the carapace, 
all the joints long, slender, and unarmed: fingers longer than the palm, 
without any couspicnons teeth. 

Legs long, but much shorter than the chelipeds: the meropoditee 
strongly dilnted, and wit11 a large 'I tympanum " : the dactylus of the 
last pair is longer than the ptvpodite, but i n  the other three pairs it is 
a little shorter than the propodite. 

On either side of each of tho last four thoracic sterna is a hrge  
ty mpanum. 

In the Indian Museum are 19 specimens from the Andamana and 
11 from the Commandel coast. The carapace is 10 millirn, long. 
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Scopirnera, De Hnnn, Faun. Japon. Crust., p. 24 (1836) : &lilne Edwarde, Ann. 
Soi. Nut., Zool., (3) XVlII. 1852, p. 153. 

Scopimera has the same deep " cubicnl " carapace and the same 
general facies as Dotilla, but differs in the following characters :- 

The carapace is much broader than long and has none of the 
curious sculpture, resembling brain convolut.ions, that is found, a t  any 
rate on the sidewalls, in Dotilla : the external maxillipeds are uu- 
sculptured and their merus, though large, is smaller than their ischium : 
the abdomen of the lnnle has a curious wasp-like form owing to t.l~e 
length and narrowness of its filth segment, wl~ich segmont may even 
become elongate-linear by constriction ; it has no bristles either on the 
4th targum or elsewhere : in the female the abdomen coneista of 7 
separate segments. 

Disfribution : Indo-Pacific shores, from Karachi to Japan. 

Key to th I d a n  species of Scopimei~. 

I. Chelipeds and legs with a reticulate or subsqnnmiform 

grannlation, the chelipeds in the male about twice the 
length of the carapace: most of the  tympana on the 
legs are tmverred by a longitndinnl ridge: flftlr 
nbdominal tergum of male long and narrow, but not 
line ar... .............................................................. 8. investigatoris. 

11. Chelipeds and leg6 finely and nniformly grannlk,  the 
chelipeds in the male nearer 3 time8 than twice the  
length of the carnpace : the tympana not nubdivided 
by a ridge : the fifth abdominal tergom of the male is 
long and linear ................................................. 8. crabricauda. 

According to F. Miiller, 8. globoaa, De Hnnn, is found in Indian wntere. The 
form of the abdomen in this speaies is  similar to that  of 8. inrestigatoris, but the 
carapace is rmooth, and the tympana of the l e e  are different. 

64. Scopimera inveeligatm-is, n. sp. 

Campace much broader than long, decidedly pentagonal, without 
distinction of regions, smooth except anteriorly and late~ally where 
there arc numerous irregularly-scattered granules : the sidewalls and 
phrygostomian regione finely granular. 

Orbits broad as in Oypodn, shallow, the upper border very oblique, 
the lower border finely denticulated and very prominent as in Qelasimus. 

External maxillipeds with some obsolescer~t granulation. Chelipeds 
and lege finely granular i n  a somewhat ret.icnlste or subsqnamiform 
way. 
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Chelipeds abont twice a~ long as the carapace : t-ympanum on the 
inner snrb~ce of the nrm large, that on the outer surface of the arm 
small: fingers abont as long as the palm, without any enlarged 
teeth. 

First 3 pairs of legs abont the same length as the cl~elipeds, the 
4th pnir shorter : t l ~ e  melm of all much dilated and witli large well- 
defined tympnue, nll of which, except only the oue on the dorsal snrface 
of the last pair, are longitudinally snbdivided by a fine ridge: the 
dactylus in the first 3 pairs is about the same lengtl~ ae tlie propodite, 
but in the l ~ s t  pail- is considerably longer. 

In  the male abdomen the first 2 segments are horizontal-linear, tlie 
3rd and 4th, though distinct, form a " butterfiy " plate, the 5th is long 
and narrow and longitudi~~ally grooved and gradually expands to meet 
the 6th, which is long and broad, while the 7th is transversely 
oval. 

In  the female the abdomen is oE the nsnal shape, but in its Lroadeat 
part is little more thnn half the breadth of the sternum. 

In the Indian Museum are 11 specimens, from Diamond Teland off 
C. Negrrris in Burma. Tlie carapace of the largest mnle is 4.5 millim. 
long and 7 millim. broad. 

65. Scopimeru crabvicauh, n. sp. 

Cnrapace subpent,agonel, the regions indistinctly indicated, tlie 
surface of the mid-dorsal region is symmetrically puckered or vesicu- 
lous ; the sidewalls and pterygostomian regions granular. 

Orbits moderately broad and deep, the upper border oblique, tlle 
lower Lordel. prominent aud finely denticulate. 

External maxillipeds smooth : olielipeds and legs " frosted " nnder 
tlie lens. 

Xu the male the chelipeds are niore than 24 times the length of the 
carapace and are longer and much stouter that1 the l e g  : there is a large 
tympanunl on tile inner sullace of the arm, and a very small one on the 
outer surface: the dactylus is a little shorter than tlie palm and  ha^ 
one large tooth. Tn tlle female the chelipeds are sliorter and not mucll 
stouter than the legs: tlle fingem are shorter than the palm, and the 
dectylus has no large tooth. 

The me1,opodites of t,he legs are much dilated: all have tympana 
but tlleue a1 e not snbdivided by any ridge: in  the first 3 pairs of legs 
the dactjli tire a little longer, iu the fourth pair considerably longer, 
than tlie propudites. 

In  the male abdomen the first 2 segments are linear-horizontal and 
wncealed, t.he 3rd and 4th form a triangular plate deeply grooved down 
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the middle line, the 5th is long linear and grooved, the 6th and 7th, 
t l~ougl~ separate, together form a racket-head. 

In  the female the abdomen is of no]-ma1 sl~ape. 
I n  t l ~ e  Indian Mnsenm are a male and female from Karachi. The 

carapace of the male is 6.5 millim. long and barely 10 millim. broad. 

TYMPANOMERU~, de Man, Rsthbnn. 

Diozippe, de Man, Jonm. Linn. Soo., Zool., XXII. 1887-88, p. 187 (1888): norn. 

prcocc. 
Tympanmrun, Itnthbnn, Pm. Biol. Sw., Waehington, XI. 1897, p. 164. 

Carapace deep, quadrilateral, broader than long, the region0 not 
defined. Front narrow, deflexed : the orbits nre trenches occupying the 
whole anterior border of the carapace between the front aud tlie antero- 
lateral allglee. 

Eyes, antennnles, antennce and epistome as in Dotitla. Buccal 
cavern large, s little narrored nnd rounded anteriorly : the external 
maxillipeds completely close the buccal cavern, t.lle anterior outer corner 
of the ischium is marked off M a distinct facet as in Dotitla and 
Swpi711ern, the merns is much larger than the iechium, the palp arises 
near the antero-external angle of the merns, and the exognath is small 
and linear. 

Chelipeds in both sexes etouter, and in the male longer, than the 
l e p  : fingers a little deflexed. 

Legs rather compressed, the two middle pairs a little longer tbau 
the first and last pair : there are ill-defined tympana on the meropodites. 

The abdomen in both sexes consish of separate segments, and in 
the male is narrow. 

Didribution : Japanese and Andnman Seas. 

The name Tympanomerw ie a most nnfortnnate one, einm the " tympana," 
compared with thoee of Dotilla and Bcopimera, are ill-defined and inconepionone. 

66. Tympanomerun orientalis (de Man). 

Diomipps orientalis, de Man, Jonm. Linn. Boo. Zool. XXII. 1887-88, p. 138, 
pl. ix. 5ge. 8-10. 

Carapace square-cut, the length about four-fifths of the greatest 
breadth, dol.sally nearly flat with the lateral borders well defined 
especially anteriorly, the surface a little lumpy in places : a pellectly 
straight fine transverse ridge runs close to and parallel with the 
posterior border. 

Front grooved dorsally, hardly a fourth the breadth of the 
carapace. The outer angle of the lower border of the orbit f o r m  a 
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prominent tooth. T l ~ e  merns of the exbernnI mnxillipeds is grooved 
along the outer border. 

Chelipeds in the male dearly t l~ree times the length of the carapace : 
wrist elongate, somewhat cuboid, wit11 a strong laterally-compressed 
lobe or tooth at its inner angle: palm rather high, l)ot11 bordera 
marginate and a second fine ridge run8 close to and parallel with the 
lower border: fingers a little shorter than the palm, finely denti- 
culatc. 

In  the female the chelipeds are not twice the length of the' cam- 
pace, the wrist is not elongate, though the tooth a t  its inner angle is 
present, and the fingers are a littlo longer thnn t l ~ e  palm. 

Tho meropodites of the legs are slightly dilnted, the dnctyli are 
shorter than the pl-opodites, and the carpopodites and propodites of the 
first two pairs are densely tomentose. 

The fifth abdominal t.ergum of the male, though not particularly 
elongate, is a little constricted a t  base. 

In the Ii~dian Museum are 6 specimens from Mergui. The carapace 
of the largest is 4 millim. long and 5 millim. broad. 

Subfamily MACBOPHTHALM~XE, Dana. 

Clsistostomu (= dilata neo pusdla) De Haan, Faun. Japan. C m t .  p. BB : Afilne 
Edwards, Ann. Soi. Not., Zool., (3) XVIII. 1852, p. 180. 

Carapace of no great depth, broader t l lm long, ib sides slightly 
a r c l d ,  its regions ill-defiued. 

Front of moderate bredth,  more than a fourth the greatest breadth 
of the carapace, declivous : orbits well defined, of good depth, occupying 
all the rest of the anterior border of the carnpnce: eyestaiks stout, eyes 
terminal. The antennules fold obliquely: the antennm are small and 
stand in the inner orbihl hiatus. 

Epistome well defined, very short fore and nft, with a prominent 
lobe or tooth in the middle line projecting between the external 
maxillipeds. 

Buccal cavern squarish, but with t l ~ e  sides a little arched, com- 
pletely closed by the external maxillipeds. These nre Ilwge, and have 
the inner nngle of the iachium strongly produced, the merus as large aa 
or larger than the isohinm, and the palp articulating a t  the antero- 
external angle of the merus : the carpus is ovate, but the two terminal 
joints are very short and dender: the exognath is in great part con- 
cealed. 

Chelipede in tlie female shorter and slenderer than m y  of the legs, 
in form exautly like t.hoee of the female of Qeldmucr. 





374 A. Bfc&k-Ourcino2ogaoal Fbrna of hlh. [No. 94 

The epiafom would be linear, wem'it not f a  a mptam-like fold or 
bbe that projects sttangly between t l ~ e  meropditgs of the external 
maxillipeds : owing to this fold the anterior edge of tlie buccal carelm 
baa a bilobed appenrauce. The extenla1 wxiuipede compIetely close 
the buccal cavern : their melvs is a t  le-t ns long ae and decidedly 
broader than their ischium : the flagellum, which is slender, is nrticulrr- 
ted near, but not at, the antem-external angle of the merus: t l ~ e  
exognath is not m u ~ h  concealed, t l~ougl~  not completely exposed. 

T l ~ e  ehelipede in tile adult mnle are unknown : in tlle yonng male 
they are equal and are shorter and elendorer than tlie lep,  except 
perhaps the very emaH 4th pair. 

The l e p  have aomewhd t l ~ e  same rolatioris sa ill Maorophthalmtrr- 
i.e., the first and lset paire al-e mnch the shorter and the two middle 
pairs nre n~uch the longer and stouter. 

The abdomen i r ~  the female is unknown : in the male it is narlvm, 
R I I ~  oonsists of 5 separate joints, the 3rd 4th and 5th segments being 
fused, but witl~out obliteration of sutures. 

I t  seeme to me of very doubtful utility to eepamta this form ftqorn 
Puruclistostoma, de Man, or eitlier of them from Clietostomn, De Haall 
(as restricted by de Man). 

68. !Qlodiplaz indic~r, n. sp. 

Two young malee from Knrechi nre in the Indinn N m n m  : their cllelipede nm 
atill of the fern~le Macrophthalmus typ ,  so that it in impossible to give a complete 
diagrloeie of the epeoiee. 

Carapace more or less hairy, fir~ely pusctate, its length less than 
two-thirds its greatest breadth wl~ich, owing to the strong divergence, 
from before backwardo, of the 1nte1.crl borders, is posterior ; ita antero- 
lateral angle is an obtuse angle. The gaatric region is defined by a 
perfectly circular line. 

F ~ v a t '  square-cut, laminar, but not projecting beyond the inner 
angles of the orbite, from whieh i t  is aepsrated by e groove : the front 
is concave in the middle line. 

The pigment of the eyes is small in amount, and is placed aorne, 
distanoe behind the end of the eyestalks. 

Tile merus of the oxternal maxillipeds is longer and much broader 
than the isol~ium, and haa ite anhro-external angle considerably dilated, 
and it8 surface ~omewhst granular. 

The chelipeds of the immature male, and the legs, are hairy, much 
w in Ntlcrophthalmrcs depwswr, tile hairs on the posterior Border of 
the m m a  of the 2nd p i r  of lege and on the doreal surface of caqas 
and propodite of the 2nd and 3rd pair of l e g  being Bsrfiouhlf 
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thickset. T l ~ e  length of the longest (second) pair of legs i 2+ times 
that of the wlapoe ,  that of the last pair of  leg^ is very little more t l~au 
that ot the carapace. 

Two young males from Knrachi : the carapace 6.5 millim. long and 
11 millim. broad. 

MACBOPHTHALMUB, Latreille. 
\ 

dlacrophthnlmue, Latreille, in Cuvier R&gne An. (ed. 2) Vol. IT. p. 44 (1829) : 
De Haan, Faun. Japon. Cmet. p. 26: Milne Edwards, Hist. Nat. Cruet. 11.63, and 
Ann. Soi Net., Zwl. (8) XTIII. 1852, p. 165: Dane, U. 8. Expl. Exp., Crust. pt. I. 
p. 812: Miern, Challenger Braohynm, p. 248. 

Campace depressed, quadrilateral, broader than (sometimes more 
than twiae as broad as) long : the regione are well defined, the cervical 
and bmnchial grooves being chal.scteristically conspicnous botl~ on the 
domum of the ompace, nnd on the l a t e r ~ l  border where they cut out 
two prominent teeth or lobes. 

Front deflexed, narrow, often a nnrrow lobe es in ~elas i rnus:  its 
free edge never approaches t l ~ e  epistome. The orbits are narrow 
trenches occupying the whole anterior border of the carapace between 
the front and the antero-lnte~url angles : eyestalks usn~l ly  very long and 
slender, aa in Qehimus. The a ~ ~ h n n u l n r  flagella, which are rather 
small, fold transversely beneath, but are not concealed by, the front. 
The autennm stand nt the inner angle of the orbit : the basal joint is 
sl~ort, and the flagellum is of good lengtl~. 

Epietome very sllort fore and aft, almost linear, but well delimited 
from the palate. Bnaclll cavern somewhat arched anteriorly. The 
extelmal maxillipeds have a broad folinceon~ ischium nnd merus (the 
latter about half the length of the former) and a coarso flagell- 
articultlting with the antero-external angle of the merus: tl~ough tho 
ischiurn rind merns may not quite meet ncross the middle of the buccnl 
carern, the narrow interval that n ~ a y  exist between them is largely 
filled by the flagella, so thnt tlie underlying parts are ooncealed. 

The chelipeds differ greatly in the sexes : in tllc female they are 
equal, and we  shorter and ~leudercr thnn any of t l ~ e  legs except, 
perhaps, the sl~ort  and weak lnst pnir : in the adult male they are equal 
or subequal, and are longer nnd stouter than any of the legs except, 
perhaps, tlie p~rticularly large and stout penultimate pair: in both 
sexes the fillgem are culiously deflexed and bent or curved inwards 
distelly. 

Of the legs, the first and h a t  pairs are usually singularly short and 
slender compared wit11 the second and third paira : the third pair are 
the longest and stoutest, being nearly or quite M( large as the chelipeds, 

J. 11. 49 
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and the fonrth (last) pair much the ehorteet and weakest of all. The 
dactylns in a11 is broad, stout, and laterally compressed. 

The abdomen in  both sexes consists of 7 separate segments, and in  
the male is nan-omer a t  base than the breadth of the sternum. 

K e y  to t 7 ~  Itldian specie8 of Macrophthalmns. 

I. Carnpace much broader that1 long, itr aides nre distinctly 
convergent poeteriorly and the antero-lateral angler nre noute 
and spiniform : front narrow :- 

1. The eyestalks projeot neatly half their bngth beyond 
the antero-lateral angles of the oarapace ................. A f .  r ewenut i .  

2. The eyestalks project slightly beyond the antero-lateml 
angles of the carapaoe: the trne first tooth of the 
lateral border of the* carapace belong8 to the npper 
border of the orbit, and the antaro-lateral angle of the 
carnpace is formed by the true second tooth ............ Y rtclcntus. 

3. The eyestalks do not project beyond the nntero-lateral 
angles of the oarapace :- 

i. Some of the borders of some of the leg joints 
are denticalate or spiny ................................ A f .  peetiripes. 

ii. Legs smooth, exoept for 8 emall snbterminal 
dentiole on the anterior border of the meropo. 
dites ........................................................ M. conrezue. 

11. Carapace broader thnn long, its sides a m  parallel :- 
1. The tooth a t  the antero-lateral angle of the carapaoe 

is truncate and square-cut : front about an eighth the 
greatest brendth of the carepaoe : inner surfaoe of the 
palm of the male smooth ..................................... M.  depressus. 

2. Front about a fonrth the greatest breadth of the  
carapace: iuner surface of the palm of the male 
armed with 8 spiue ............................................. M, erato. 

111. Carapace broader thnn long, its sides divergent posteriorly : 
two nearly parallel, obliquely longitudinal, finely beaded 

....... line8 on the posterior pnrt of each epibranohial region M. t o m e n t o w .  

Besides the fore-named, the four following apeoiea, of whioh I hnve not seen 
specimens, are said to occur in Indian Seas :- 

( I )  M, sirnplicipes, OuBrin, Mag. de Zool. 11. 1838, pl. xxiv. fig. 1 : i t  appeare to 
differ from M. pectinipes in having no spines or denticles on the leg-jointr. 

( 2 )  M. carinirnanus, Milne Edwards, Hist. Nnt. Cruet. 11. 65, and Ann. Sci. 
Nat. Zool. (3) XVIII. 1858, p. 166: i t  appears to differ from Y. conresus only in 
having 8 spine on the inner surface of the palm of the male cheliped. 

(3) M. paei&w, Dana, U. 8. Expl. Exp., Cruet. pt. I. p. 314, pl. xix. fig. 4:  i t  
a p w  to differ from If. erato only in not having a spine on the inner mrfaca of 
the prrlm of the male cheliped. 

Af. bicatinotus, Heller, Novan Crust. p. 86, pl. iv. fig. 2, which I am nnnble 
from the descriptions to distinguish from M. pac$cus. 



69. Macrophthdmun Vsrreauxi, Edw. 

Macrophthdmue Verreawi, Milne Edwards, Ann. 80i. Net., Zool., (8) IX. 1848, 
p. 868, and XVIII. 1868, p,.166, pl. iv. 5g. 26: Hem, Arohiv f. Net. XXXI. 1866, i .  
pp. 142, 171: de Man, No@ Leyden Mne. XI. 1880, p. 184: Hamell, Cat. Anetrel. 
Ornet. p. 89. 

Carapace finely granular on the branchial regions, ita length about 
two-thirds its greatest breadth, its sides slightly convergent posteriorly 
and cut anteriorly into 3 teeth, the first of which is the antero-lateral 
angle. 

Front only very moderately deflexed, its least breadth (between 
the eyestalks) is about a fifth the greatest breadth of the carapace, very 
obecurely bilobed. 

Orbifs oblique, sinuous, their borders microscopically beaded. The 
yeutalku project nearly half their length beyond the antero-lutwal angles of 
the carapace. 

The external maxillipeds, when the flagella are folded, completely 
ocolnde the buccal cavern : the suture between the merns and ischium is 
oblique. 

The Iege are' darkly variegated or incompletely banded, and are 
unarmed except for a subterminal spine on the anterior border of the 
meropodites of the first 8 pairs. 

The chelipeds in the young male are not as long as, though more 
massive than, the 2nd nnd 3rd pairs of legs. 

In  the Indinn Museum are 4 specimens, more or less damaged, 
from the Andamans aud Mergni ("Investigator" collection). The 
largest male (which wants the chelipeds) has a carapace 9 millim. long 
and 14 millim. broad. 

70. iUacrriphthalnarcr pectinipeu, Guerin. 

Macrophthulmua pectinipea, Que'rin, Voy. Favorite, p. 167, pl. 49 (1839), and Mag. 
de Zwl. 11. 1889, Cruet. (Cl. VII.) pl. xxiii (1838) : hlilne Edwards, Ann. Soi. Nat., 
Zwl., (8) XVIII. 1852, p. 168: Henderson, Trans. Linn. Soa., Zool., (2) V. 1898, 
p. 889: Ortmann, Zool. Jahrb., Syst., X. 1897-98, p. 840. 

Carapace studded with large conspicuous pearly granules, it,s 
length in the adult male is about six-elevent,hs of its greatest breadth 
a t  the level of the second tooth of the lateral border : the lateral borders 
are slightly but distinctly convergent posteriorly where they are beaded 
or denticdate, nnteriorly they are cut into tthree acute teeth the last of 
which is minute, the first beiug the outer orbital angle. 

The front, measured a t  its ~~arrowest  part between the eyestalks, is 
barely a sixteenth the greatest breadth of tile carapace : its free edge is 
distinctly bilobed. Orbits sinuous, a little oblique ; their upper border 
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elegantly denticulate, the lower border nnevetrly crenalate. Eyesblke 
slender end cnrved : the eye does not rench to the end of the orbital 
trench. 

When tlieir flagella are folded the external maxillipeds campletely 
occlude the buccal cavern : the suture between tlre ischium rrnd merue 
is hardly a t  all oblique. 

In the adult mnle the chelipeds are from 2; to 3 times the length 
of the cwapoce nnd longer than any of tlle legs except tile 3rd (pennlti- 
mato) pair: except l l ~ e  hand, their joints nre not more massive bban 
tl~ose of the 2nd rrnd 3rd pnir of legs. Tlle arnl is trigonal, its inner 
border being prominent and risiug into n crest, on the most oonvex p p k  

of wlricll is a short 11or11y plate, mlled by de bian tllc " musical ridge " : 
this border of tlre arm, ns also the inner bolder and angle of the wrist 
and the extreme proximal end of the upper bolder of the palm, is serrated. 
The palm is nearly as lollg as the arm and is perfectly s m o ~ t h  aad 
unsculptured, it has n tuf t  of hair at  its extreme distal end, continuous 
with a thick ftinge of hair along the upper border of tbe d a c t ~ l u s  : the 
dactylns is about two-IJlirds fahe gl.eatest length of the palm and hw & 
molarifo~m tooth n t  its basal end, but t l~ere is no sncll toot11 011 the 
immobile finger: the fingers meet only a t  the distal inbent end. 

Tn tlre female and young male the chelipeds are short and slende~., 
a good deal fringed with hair, but unsculptuled, and tlre fingers are 
longer tllall llle pnlm. 

In  both sexes the legs nre alike, the 211d nnd 3rd pairs being 
remarkably long and sttong and llle 1st and 4th (last) pairs being short 
and comparntively slender. Tile 3rd pnir, whicli are the longest of all, 
are from 2+ to nearly 3 times the length of the carapace, the 4t4 pair 
are only nbont 1; limes tile lengt11 of Ihe carapace. In  ~ l l  but the last 
pair the meropodites cnrpopodites nnd propodites are scabrous, the 
antel<or border of all tlrese j o i ~ ~ t s  and the distnl end of the posterior 
border of the meropodites being serrated : in the third pair only tlie 
psterior border of tllo propodito is very strongly serinted. 

In tile Indian &luseum are 7 specimens from Karachi and one from 
Oribse. In a large mole specimell the carnpacc is 35 millim. long and 
62 millim. brond. 

Tho great changes that occur in tho cllelipeds during the growth 
of the male indicate thnt cnution is necessary in basing specific distinc- 
tions on the form of these organs in this genus. 

71. hfacrophthalntus concexw, Stimpson. 

Mwrophthalmus concerua, Stimpon, Proo. Ao. Nat. Sci. Philad. 1868, p. 97: 
Xiorti, Ann. Nag. h'at. Hist. ( 5 )  V. 1880, p, aW : IIaewell, Cat. Austral Crart. p. 8D : 



de Mnn, A ~ h i v  f. Nattugee. LIII. 1887, i. p. 864, pl. xv. fig. 4:  Ortmaa,  Z h f .  
Jahrb., Sgst., VII. 1898-94, p. 745 and X. 1887-98, pp. 842, 844. 

Maerqhthalinus iner,nis, A. Milne Edsnrds, Ann. 800. Ent. France, (4) VII. 
1867, p. 288, nnd Nouv. Arol~io. du Mae.. 1 X. 1873, p. 2'77, pl. xii. fig. 6 (apud de  Man). 

Carapace smoo~h, becoming finely granular near the lateral margins, 
its length ill the male is Ilnlf, in the female decidedly more than half, 
its veatest  breadth : OII either branchi~rl region, behind tlie branchis1 
groove, n1.e two g r a ~ ~ u l a r   eminence^, one behind the other: 3 teeth 
&rnnffed ns in M. yeetinipes a t  the anteiior end of the posteriorly- 
convergeilt later81 borders, the first (outer orbital angle) being the moat 

and much the largest,, the third minute. 
Front, in its narrowest part bctwee~~, the o~estalks, about one. 

elevec~th tlle greatest breadth of the wrapace, its free edge obscnrelg 
bilobed. Orbits considernl)ly oblique, the upper border microscgpicrtlly 
beaded, the l ~ w e r  bortler finely and elegantly serrate. The eyestalks are 
slender aild curved, and tlie eyes reach to the end of tlie oibital trench. 

The suture between the ischium and merus of the external marilli. 
peds is decidedly oblique, and t l~ele  is a distinct gap between theae 
appendages even when their flngellnm is folded. 

T l ~ e  chelipe~ls have the sawe generd propoltions as in MLZ.pecfinipo: 
all the borders of the arm are grarlular or denticulate, but there is no 

mnsical iidge " on the inner bolder : a bunch of spinulee ~t tile inllgr 
a ~ ~ g l e  of the wrist: both borders of tlle palm, but parbicalarly the lower 
border, are fincly grnnalar, ~ n d  a fille raised gral~ular line rniie a]aag 
the outer surface of the prllm parallel with the lower border: the innel. 
sui-fnoe of ~ I I G  palm, like tllrrt of tile fingers, is hairy, but quite smooth 
and unnrmed beneath the hair: there is a small rnolariform tooth a t  the 
base of tlle dactylu~, nnd a larger oile h4sing a forward slant on the 
immobile finger. 

The legs Lare the same general proportions as in M. p e e t i n i ~ ~ ,  but, 
they are quite smooth and unarmed, except for a amall snbterrnifial 
spine on the aiiterior border of meropoditerr of tlle 2nd and 3rd prip. 

In tlie Indian Museum are 5 specimens from the Aiidamaos. TL 
carapace of the largest specimelr is 10.5 millim. long and 21.5. millilll. 
broad. 

Macrophthalmuo e~clcat~is, btilne Kdmrde, AM. h i  Not. Zml. (3j XV1II. 1a2, 
p. 158 : Ortmann, Zool. Jal~rb. Spat. X. 1897-98, pp. 344, 846 (qrec sgnon.). 

Carapace free at gpnolea i l l  the felpafe, studded with minute 
grannies in tlre male, its l e~~gt l i  in tho malo 0111~ rrbout thi.ee-eigh&& in 
the fen?+ nearly half, its greatest breadth. On the blmcbial region, 
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behind the branchial groove, are, in both eexes, three granular eminence#, 
one behind the other, the last being on the posterior border. The 
lat.eral borders are conve~.gent : their trne pret tooth, which in other 
species is at  once t l ~ e  antero-lateral angle of the carapace and the onter 
nngle of the orbit., appears in this species to belong to the upper border 
of the orbit, so that the mtero-lateral angle of the carapace is formed by 
the much larger eecond tooth which also is the appurent onter orbital angle. 

The least breadth of the front, between the eyestalks, is about an 
eighth the greatest breadth of the carapace: its free edge is very 
obscurely bilobed. 

Orbits sinuous and oblique: the npper border microscopically 
beaded and furnished near its outer end with a slinrp recurved tooth, 
which is really tho onter orbital angle, though the apparent angle is the 
much larger tooth of the lateral border of the carspace: the lower 
orbital border is finely denticulnted in its inner two-thirds, but is 
broken and indistinct beyond tllis. Eyestalks long, slender, curved: 
the eyes reach not only beyond the trne limits of the orbit, but also 
beyond the antero-lateral aligle of the campace. 

The external maxillipeds do not qnite meet across the buccal 
cavern : the suture between t l~e  ischium and merns is decidedly oblique. 

The legs and chelipeds have the aame general proportions as in 
M. pectinip, but the legs are unarmed. 

In the male chelipede tlie anterior border of the arm is hairy and 
s t~mgly  denticulated, but there is no " musical ridge : " +he inner angle 
of the wrist and the proximal part of the npper border of the palm are 
also deutioulated. 011 the onter surface of the palm there ie a crest 
running close to, and parallel with, the lower border; and on the inner 
surface of the palm, near the middle line, is alongitndinal row of 
denticlea the first one of which is comiderably enlarged : the surface 
above this ridge, as also the inner surface of the fingers, is denaely 
hairy. The dactylus ia not nearly two-thirds the length of the palm : 
the immobile finger, but not the dactylus, has a strong moldorm tooth 
a t  its baaal end. 

In the female the chelipeds are short and weak as usual, and the 
hand ia quite smooth and has the borders-but specially the lower 
border - thin and sharp. 

In the Indian Museum are a male and a female from the Andamans : 
the carapace of the male is 9 millim. long and 24 millim. broad. 

78. Macrqphthalmus dspresaw, Riipp. 

Macrophthalmua depreseus, Biippell, 24 Krabben Both. Xeer. p. 19, pl. iv. flg. 8, 
pl. vi fig. 18 : Milne Edwards, Hkt. Nat. Cruet. 11.66, and Ann. Soi  Net. h l .  (8) 
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XVIII. 1862, p. 169 : Eeller, 8B. Ak. Wien, XLIII. 1881, i. p. 888 : de Mnn, Xoteo 
Leyden Mom. 111. 1881, p. 266, and Arohiv f. Naturges. LIII. 1887, i. pl. xv. fig. 3, and 
Jonrn. Linn. Soo., Zool., XXII. 1887-88, p. 124, and Zool. Jal~rb., Syet. VIII. 
1894-93, p. 678: J. B. Hendemon, Trans. Linn. Boo., Zool., (a) V. 1803, p. 389: 
Ortmano, Zool. Jahrb., Syat. VII. 1893-94, p. 745 (?) and X. 1897-98, pp. 341, 3% 

Macrophthalmus aflnis, Glngrin, Mag. de Zool. 11. 1838, pl. xxiv. fig. 2 : Miltle 
Edwards, Ann. Sci. Nat. (3) XYIII. 1852, p. 168: H~well, Oat. Anetral. Crwt. 
p. 88 (apud Ortmmn). 

Campace stndded with minute grannles not always plainly visii~le 
to the naked eye, its length in the male abont two-thirds of its Lrendth. 
The lateral  border^ are parallel and the antero-lateral angle is rntl~er a 
sqanre-cut lobe than a tooth. On the epibranchial lsegions, behind the 
bianchial groove, are two ~ ~ e n r l y  parallel obliquely-longitndi~~nl fillely- 
granular lines, the inner of which is faint. 

Front, a t  its nnrrowest part*, about an eighth the breadth of the 
campace, longitndinnlly grooved, but its free edge iu stlnigl~t a ~ ~ d  not 
bilobed. 

Orbite little sinuons aud little obliqne, their upper border micro- 
scopically, their lower border finely and evenly dentionlab. Eye~talks  
slender, hardly cnrved, the eyes reach almost to the end of t l ~ e  orbital 
trenches. 

When the flagella are folded there is not mnch epaoe between the 
external maxillipede : the snture between the ischinm and m e n 8  of 
these appendages is hardly oblique. 

I n  the male the cl~elipeda and legs have mnch t l ~ e  aaole geneml 
proportions as in M. ptiniyee, but tliey are unarmed, except for a small 
subterminal delitiole oli the anterior border of the me!-opodites of the 
first three pairs of legs : on the otlier hand the inner snrface of the 
joints of the chelipeds, and the npper en~.face of the leg-joints (especially 
of the meropodites) nre densoly hairy. The dactylns is more thnn two- 
thirds the length of the palm, which is smooth and nnscnlptnred : there 
is a molarifom tooth near the baerrl end of the dactylns, ~ n d  B similar, 
but less dietinot and more oblique, toot11 ou the immobile finger. 

In the Indian Mnsenm are 2 males from Mergui, besides several 
specimens from Adoll. The carapnce of the largest specimen is 14 
millim. long and 22 millim. broad. 

74. htacrophthalmua erato, de Man. 

Macrophthalin~cs erato, de Man, Jonrn. Linn. Boo., Zool., XXII. 1887.88, p. 186, 
pl. viii, fige. 12-14, and Zool. Jahrb. Syet., YIlI. 189446, p. 679. 

Carrrpsce qnadrilateral, not grannlar to the naked eye, its length 
a h s t  two-thirds of ita breadth, the cervical groove plain, but the 
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bmncllial groove faitlt : the second tooth of the lateral border is a little 
more prominent than tile first. I",.ont about two-ninth the brendlh of 
the carapace, square cut, lougituditlnlly grooved, but not bilolled. 
Orbits slightly siauons, liardly oblique : eyesttllks little curved, stoutish, 
not quite reacbiligend of orbit. In the male the lower border of tlte 
orbit is peculiar: i t  is finely denticulate a t  its internal ext1,emit.y and 
ltas a small lobule a t  its outer angle, and in between these it hrrs the  
form of a prominent deflexed somewhat triattgnlar lobe. I n  the female 
the lower border of the orbit is finely crennlate tliroughout. Tlie 
external maxilliyede do not q~iito meet ncross the buccal careln, attd 
the suture between their ischiurn and merus is a little oblique. 

All three borders of the arm nre serrated, aud the iuner angle of 
tlie wrist and npper border of the nrin are very finely &nticulated. 
There is a strong musical cred " obliquely pamllel with the inner 
border of the nrm nnd in the middle t11it.d oE that border. Palm longer 
than the arm, its inner surface is liairy and carries a spine new tlie 
carpal end about midwny between tlie upper nnd lower borders. The 
fingers are considet.ably less t l~an  two-thirds the length of the palm: 
there is a molariform tooth a t  the baqe of the dnctylus and 8 Inrger 
slanting one or1 the immobile finger. 

The upper surface of the legs, especially in the case of tlie third 
pair, is h i  ry. 

In the It~dirm Museum are 4 specimens from Mergni and Akynb : 
tlie carapnce of the largest specimen is 10 millim. long and 14 millim. 
broad. 

75. MucrophtAalr~lrur f o m e n t m ,  Ejd .  and Soul. 

Mawophthnlmue tomentosus, Eydonx and Sonlejet, Zool. Voy. Bonita, I. 
p. 248, pl. iii. fig. 8, (1841): blilne Edwards, Ann. Sci. Nat., Zool., (8) XVLII. 1A5P, 
p. 169: A. 3Iilne Edwnrdq Nouv. Archiv. du MOB. IX. 1873, p. 279 : de Jino, Journ. 
Lit~n. Sw., Zool., XXII. 1887.88, p. 122. 

Carapace etudded with very fine granules : its length is about two- 
tllirds i h  greatest breadth, rltich ia bel~ind the middle of the lateral 
border, the lateral bwtlers being drdedly divergent posterior2y. 011 either 
epi bl anchial regiot~, behind the branchial groove, are two finely beaded 
obliquely-longitudinal lines. The first two teeth of the lateral borders 
are square-cut. 

Front, in its narrowest part, about one-eleventh tbe greatest 
breadth of the cnmpace; though longitudinally grooved i t  is not bilobed. 

Orbits hardly sinuous, not oblique ; their npper border microscopi- 
cally beaded, their lower border fit~ely crennlate. The eyeetalks are 
hardly curved, and the eyes do not reach to the end of the orbite. 
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The chelipeds and l e e  have the same general proportions RR in 
.If. psctinipes, but are shorter. Chelipeds nnarmed and unaonlptnred, 
except for some spinnles along the inner angle of the wrist and some 
denticlee along the proximal part of the npper border of the palm : 
in the distal lialf of the inner border of the arm is rt short upstanding 
horny " mnaiaal crest " : the borders of the arm nnd the inner border 
of the fingers are hairy. The dactylns has rt small molariform both 
near the base, and the immobile finger has a mnch larger one. 

The l e p  are unarmed, except for a small subterminal denticle on 
the anterior border of the meropoditea of the first 3 pairs: the npper 
snrfacee of their joinfe are more or less hairy. 

In the Indian Mnsenm is a single speaimen from M q n i :  itr 
carapace is 23 millim. lonp; and 84 millim. broad. 

Family MICTYRIDB, Dana. 

MICTT RIB, Latreille. 

Mictyris,  Lntreille, Glen. Oruet. et Ine. p. 40 flBOR), and in Cnvier lMjpe Animal, 
TII. p. 21: Deemarest, Oonsid. Glen. Cmat. p. 115, 8nd Diot. 801. Nat. XXVIII. 
1828, p. 885: De Heen, Faun. Japon. C m t .  p. 84: Milne Edwardn, Hiat. Nat. 
Ornrt. 11. 86, and in Curier RBgne An., Omst. p. 67, and Ann. 80i. Nat., Zool., 
(3) XVIII. 1863, p. 164: ?diem, Challenger Braohynre, p. 878. 

Onrapace elongate globose, oval but truncated posteriorly by the 
~ h o r t  and perfectly straight posterior border, the cervical and oardio- 
bmnchial grooves well developed and making tlie regions vory distinot 
nnd convex, the posterior border fringed with bristles, acl iu alno the 
apposed very prominellt edge of the fimt abdominal tergum. 

The afferent bnmchial orifice is a singular valvulsr recess, formed 
domally by a semicircular notch in the margin of the carapace, and 
ventrally by a carious cup-shaped dilatation of the bnse of the epipodite 
of tlle external maxillipeda. 

F~sont a nalSrow deflexed lobe ae in Ocypda. Orbits represented 
by a smnll post-ocular epine, the eyea, which are borne on ~hortish 
etnlks, being quite nnconcealed. 

Antennulea aa in Ocypoda, the bseal joint being large and exposed, 
while the flagellnm is rudimentary nnd concealed beneath the front. 
Alitennts umsll but well formed, standing in the n ~ n n l  poeition. 

Epiatome short lozenge-ab~ped. Buccal cavity enormous, somewhat 
ovnl in outline. External mnxillipeds very lnrge and folimeons, with 
a hemispheric81 bulge causing them to face MI moah l~teral ly  as 
ventrally : tlieir greater part is formed by t l ~ e  ischinrn, the inner margin 
of which is hairy, eapeaially a t  base: the merns is very mnch srncrller 

J.  11. 60 
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t h ~ h  the i ~ h t u m  and cnwies the mrae h n i y  flagdlam at its antem- 
external mgle : the exognnth iu  small, slender, md very inoonspicnms. 

Chelipeda mderetely long and rather alsnder, etonter and a little 
ehorter thnn the legs ; their freest motion is m a vertical plane : tlm 

&fit is a mther elongate trigonnl obconicnl joint. 
Le@ earnoahat m p ~ s e d  : the  firat ptr nro the l o n e t  and t.hn 

n thes  decrecrae elightly in length in poste~ior s~~ccession. 
Tlte nbdomen in both sexee i s  of a b r o d  trmate-oval shape, the 

mgmenta from the 2nd to t l ~ e  6th gradually inoreasing in length but 
t,he 7th being nBrrow : in both wxee the abdomen iu fringed wit11 hairs. 

Distribtrtio?a: Indo-Pacific from China and Anstmlia to the 

Andamns. 
I n  habits the ~pecies of Mktyris  resemble the Ooypodes, Qelseimi 

and Dotille. 

Mictyrie longicar.pue, Lotreille, Gen. Omet. et Ina. p. 41 (1806): Deem~reet, 
Consid. Gen. Cmat. p 116, pl. xi. fig. 2, and Dict. Sci. Nnt. XXVIII. p. 236: QnCrin, 
Iron. R&pe An. Crnst. pl. iv. fig. 4: hlilne Edwards, Bht. Nat. Crnst. IT. 37, nnd 
in Cnvier B w e  An. Cmof. pl. xviii. fig. 2, and Ann. 80i. Net., Zool., (3) XVIII. 
1862, p. 16b: Dens, E. 8. Expl. Exp. Crust. pt. I. p 889: Stimpn, Proc. Ac. h'at. 
Sci. Philnd. 1668, p. 99 : Hess. b ~ h i v  f. Nab. XXXI. 1866, p. 148 : Bellor, N o v m  
Crust. ?. 10 : A. Milne Edwarcl~, Nonv. Archiv. dn Mna. 1X. 1875, p. 876 : Tonretti, 
M&genM Omst. p. 186, PI. xi, fie. 6, 6a.c : Nenck, Zeik. wlw. &I. XXXIV. 1880, 
p a, pl. i. f l g ~  6.7 (gartrio teeth) : Baswell, Cat. Anstnl. Crnst. p. 116 : Hiem, Zool. 
R.  At. 8. Abrt, pp. 184, 248, and Chnllenger Brnobyurq p. 278 de Man, Ambiv f. 
Naturges. LIII. 1887, i. p. 568, al~d Notea Leyden Mae. XII. 1890, p. 83 : Headenon, 
Trnns. Linn. 80c., Zool., (2) V. 1893, p. 390 : Anrivillius, Znr Biol. Amphib. Deknp. 
p. 38, pl. iii. figs. 10-11 (blitg. K. Gee. b'iee. upsale, 1893) : Ortmnn. Zool. Jnl~rb. 
Sgst. VII. 1893-94, p. 748, ancl in Semon's Borechnngr. Crust. p. 68 (Jena. Denks. 
VIII) : atead, Zoologist, (4) TI. 1898, p.1807 : Nobili, Ann. Mns. Genov. (2) XX. 
1890, p. 27% 

Carnpace smooth, the regions moderately convex and dividing the 

dorsal suvface into fonr lobes : edge of front broadly triangular : liclea 
n,~omurica very distinct. 

Chelipeds a little over times the length of the carapace: R 

strohg spine a t  the i1111er angle of the ischium (sometimm absent in the 
female) : usually Rome spinules along the distal part of the lower 

border of the arm : wrist wit11 the upper border of the onter surface 
marginate, nnd with n tooth near the middle of the distal border of the 
inner surfnce : pnlm much shorter than the wrist and not mncl~ mom 
than hnlf the length of the fingers; the upper nnd lower borders of ita 
onter surface ni* marginate, and the middle of its outer anrhos ia 
trnremed 1)y two divergent ridges which are contiaud dong the 



f i a p  : fiqglBPS el& & b p r b g ,  iu tAe male &ere is AP eolrrged 
tooth near the haw of the dactylus. 

T b  Ipg& l ib  tbe oberlipdns 8 ~ 4 1  nough nuder tibe : bba d g e a  
of their propoditas and dactyli are finely p h u d  : noma of bheir 
are dilated: the k ~ t  pair, which aw siightly the longest, are about 
11 timtw the length of & ampace. 

& bbr hdim h u a n  are 5 qecimens fFom &e A ~ W I W U  and 
2 hvm the X i w k ~ .  

Family HTMENOSOXIDA, Ortm. 

to the Ida* Qenero sr 4htbgatrma. 

I .  Frgrt m-mly + t i d a W e  : tbe.s.teFeea leedlipedr 
do&* meet auum Sbs hmdmvma andtheir 
exognath ir ad hidden i~ ite pCorioppl p@on : rdreliipe4r 
mwh plpre miwive thul the lw . . . . . . . . . . . .  H . Y ~ ~ C ~ O .  

11. Front broadly triangular, or tmnoated : the &ern@ 
mulllipeda oompletely o1-e the bn-1 cavern and their 

ie ampletdy hidden :- 
1. Tim hkantennnbr eepbam is a prominent plate : 

ohalipsdgh the erne muoh more mamive bhon B e  
bgn . . . . . . . . .  . . . . . . . . . . .  8UXEKA. 

2. The interantennnlar septum is a mere ridge ; 
ohelipedu in be& wan dander, not Btonter than 

. . . . . . . . . . . . . . . . . . . . .  the legs S's lc lonpe~x.  

E h n a , # i I n e , b ; d e ,  k t .  Nfit.-Cmrt. 11. 88, d don. Boi. JU., h l . ,  
(3) XX. 18611, p. W :  b e . U .  8. &pI.Pq.~Cjrurt. yt. ,I. p. a79: 4 Milw &h&8, 

Now. Archir. dp MW. IX. 1818, p. 8%l. 

w & t  d m & ,  &in grid Plmwt bmahr, triangolLer or sub- 
c ircuk  ite eclgea we sswally t w ~ ~ e d  ap b farm s thin oiwnmeadking 
ri&p and we witbout anlg tee&. Pivnt broadly trignplar, or some- 
times tspncmted. Wre rre no orbits 4 the -a, tbongh t h y  nuby 
be biddaa .beneath tihe frout, me ex# 4 nou-retlmtile : s small 
post-ooular tooth may be preeent 01- not. The antennulea fold h n e d h  
the front and are visible &am abave when Mded : 4he iebermten- 
n a l u  septum is a prominent plate. Antenna1 peduncle slender, the 
&egellam of no greet lengtb. 

E p h b w  x d t  d d b d  and mmdcablg b n g  fore and sff. Bnocal 
mvm qplye; Cbs mhsrml a m d i p c b ,  wLidh e n n p b l y  dew it, 
Lae ttbe g l e s a s M r s e -  m ale~ieehiam, &bey+ d i c d d i n g  mot 
Eel. .W tb IsaLeiP#6aaPsll angle .of tha merne, and 4he w a 6 h  
rleadar rP4.99dd.  
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Ohelipeds in the male subequal, maaaive, especially as to the palm. 
Legs long and slender. 

The abdomen of the male does not quite fill all the space between 
the laat pair of ambulatory lege. 

77. Elamena sindensio, n. ap. 
Carapace b d l y  pirifo~m, amooth, Bst, with no distinction of 

regions : its edge, which is slightly turned up, is entire and una~med. 
Front 8 protnil~ent broad trinn~ular lamina, somewhat rounded a t  tip. 
No post-ocular tooth. I~lterantennular septum very prominent. Eyes 
uot qnite concealed beneath t.he front. 

Male chelipeds about 13 tilpes as long as the carapace, palm massive 
and eomewhat ~wollen, fingers stout and pointed and meeting through- 
out their length. Female chelipeds little longel- than carapace, slender, 
with s slender palm and longish fingers spooned a t  tip. 

Legs slender, the 1st pair not three times as long as the carapace : 
in all, there is a distinct tooth a t  the end of the ~nter ior  border of both 
the merus and carpus, and the dnctylus is long compressed and falcate 
with two or three teeth a t  the end of i ts  posterior border. 

I n  the Indian Museum a1.e 7 specimens from Karacbi : the cn~.apco 
of n male is 5 millim. long nnd 6 in greatest breadth. 

78. Elanteran t~uncata (Stimpson P ) .  
? %gonop&s truncata, Stimpson, Proo. Ao. Nat. Soi. Philad. 1868, p. 109. 
Blamenu truncata, A. Milne Edwards, Nonv. Arohiv. dn Man. IX. 1878, p. 823 : 

J. B. Beademon, Treae. Linn. Boo., Zool., (2) V. 1898, p. 895. 
Carapece orbiculate-ovate, smooth, flat, with no distinction of 

regions, its edge, which is slightly turned up and entire and unarmed, 
shows the faintest traces of angutation in 2 or 3 places. No post-ocular 
tooth; eyes quite concealed beneath the front. The front, thong11 i t  
projeds slightly beyond the carapaoe is broadly trtrncated, having its 
free margin cut qnite utrnight. Interantennular septum very prominent. 
The female chelipeds and the legs are aa in the preceding species, tho 
rlhbrior border of the merns and carpus of all the lege ending in a 
strong tooth. 

In  the Indian Mnrenm is a female from the Nicobsm. 

TRIQONOPLAX, Edw. 
Tsigonoplarr, Y h e  Edward4 Ann. Soi. Nat. k l .  (8) XX. 1868, p. Se4. 

This is beet regarded as o snbgenue of Elamma, from which it 
difEere only in the following unimportant particulars :-(1) the edge of 
tho oarapace is not turned np, (2) the intermntennular septum is a mere 
ridge, (3) the ohelipeds in the male, s s  in the  female, are very slender. 
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Elamens unguiformw, De Haan, Faun. Japon. Ornet. p. 75, pl. xxis. fig. 1 and 
pl. H : J. R. Henderson, Trnne. Linn. 800. Zoal., (2) V. 1898, p. 894. 

Trigonoplaa unguifonai8, Xilne Edwards, Ann. Sci. Nat. Zool. (8) XX. 1863, 
p. 224: Ortrnann, Zool. Jahrb., Syat, VII. 1893-QJ, p. 81. 

Carapace smooth, flat, lamellar, broadly pentagonel with the 
postero-lateral sides about, ZL third as long as nny of the others, the 
regions not defined, the sides entire, unarmed. F ~ a n t  a broad, hori- 
zontcrl, triangular lamina. No post-ocular tooth : eyee not conoeoled by 
the front, though the eyeetalks we. Interanteneular septum a mere 
ridge. 

Epiatollle as long as b~aad. Chelipeds and legs emooth aud 
slender. 

Chelipeds not stouter tllan the legs, about 1) times ao, long as the 
carapace : fingers slender, as loiig as the slender sub-oylindrical p l m ,  
their tips spooned. 

The ante~ior  border of the mei-opodite of all the l e v  ends i u  an 
iuconspiouous donticle, the dactylus of all is long, snbfaloiform, and 
strongly compressed, and has two 01- tliree denticles a t  the tip of the 
posterior border. The 2nd and 3rd pair of  leg^, which are tlie longest, 
are more than three tiroes the length of the oalnpace. 

In  the Indian Musennl are 5 specimens from the Andamans. The 
carapace of one is 12 millim. long and 14 ill greatest breadth. 

HYMENICU~,  Drtna. 

Hymmieue, Dana, Amer. Journ. Sci. I B )  XII .  1861, p. 290, and U. 8. Expl. Exp. 
Grunt. pt. I. p. 887 : Uilne Edwnde, AIII:. 8oi. Nat., Zool., (3) XX. 1868, p. 224. 

Differs from Elatrrena only in the followi~~g particulars ;- 
(1) tbe front is tridentate arid the ridge thnt dofines tho edge of 

the carapace dorsally is continued across its base between the eyes: (2) 
the intemtenl~ular  septum, as in Trigonqplnz, is R mere iidge : (3) dn 
either late~rrl bol.rle~. of the carapace teeth am soinetimes present : (4) 
the external maxillipeds do not quite meet across the buccal cavein and 
their exognath is not hidden in its proximal portion. 

Rhynchoplw of Stimpson (Proo. Ac. Net. Soi. Philad. 1858, p. 109) 
is probably synonymous. 

K y  to the I~rdian npeoitw of Hymenicua 
I. Median epine of the roetrnm of modemte longth : 

3 teeth on either lateral border of the carapace ... H. Wood-Naroni. 
11. Median spine of the rontrnm .very long : no teeth on ' 

the lateral borden of the carapace ... ... ... tl. inachoih.  



Body a d  &lip& tomeatoaa k p p o r  darerlly fbt or d e n ,  
lol~ger tlrati b d ,  airanh- withaat the mtnam, fbe r+om tlemuarted 
by h e  ~ I I O V ~ ~ .  

The front, whiali is delimited from the rest of the carapace by s 
racibied lime ranniog ea~ose ite Baee between Jlm eyes, i a  a t  into 3 

~ b ~ t  W b ,  the middle one cR which is s o d a &  tbe hrp&. 
lPte antcfflnales M d  beneath the h-mt. 

A sr#ll poabaenlar dentide : a large %mth on tlw kfQd i3erdec a£ 
tbe w p g e  &om the b e  of the I& piir of legs, .neChe, M y  
smaller, midway between this and tlre front, a third, much s d e r ,  
P*ey W e e n  %hie d 6he p&eouls r  dentriale. 

Chelipeds in the adalt male more dhnn twice the length U£ Oke 
dQPlm, mnah db0lttW tbea h Ielge, phti w e l l y  
h e .  W b n d e m d d ,  ltlre upper h d e r o f  tk lcrm m &a- d 
there ie a stout spine nenr the far end of the outer bonhwfthis  jajaf : 
tkre w v d  s b r p  tphh on the  ngper s d m a  of %be mi&, the 
outer .& at the p l m  is reticdata irn p b s ,  d the 6qtm which 
twa stout and- long os 6be palm, bawe ele~antly inter-looking f e d h .  

dn the &mule bhe tbl ipeds mm considembly ehorter and, thonglr 
stouter than tlle legs amd Eo~ated on the male I # t k n ,  are s o t  IWU+ so 
Btbu't IU ciB &he male. 

The I* have kiq, ourved daotyli, whi& 9te a r d  wibh a d 1  
recurved teeth a t  tlie dietal end of the posterior border : the 2nd pair, 
whioh are a little the 10- ape m times the length of the 

OBLqpace 
Cmqmm of aade  (iuuhw ooetcum) 7.5 stillim. l e v a d  6 'bmnd. 
Speoimens wem collected by the late Professor Woad-hon  r b  

Port Blair in the Andamans, and a t  Port Canning near Calcutta. 

81. 'flyinenieue inaclroides, n. sp. 

Cawpace eomewhat tomentose, flat,, elong~te-trialtgnlar, ending iu a 
rostrum of three loug teeth of which the middle one is.about a third the 
length of the rest of the carapace, the other two being more than 11aH 
the length of the middle om. The segions ape dl well defined by 
grooves. No epinee on the lateral bolder8 of the m q p c e .  Past.ocnlnr 
dentiale hardly distinguishable. The antexmules fold beneath the front. 

Chelipeds of the &it m a l e m d n d  tomenhe, mot I t  times the 
length of the oarapee : a m  slender, w i t L  a tooth near the distal end of 
the s d e r  border; palm ahol-ti, high, ,pdeaed a n d m w b o t  swollea 
below; tlle fingem e little longer tLm tdae :@n, sbmt, nad finely 
toow. 



Leg8 long and slender, with long drrcbyli farniahed with hook-like 
teeth a t  the end of the posterior border : the 2nd pair of legs are nearly 
three times the length of the clsrapw. 

P ai~gla male fmm Part Canui~g uwr Calcutta: ite cal.apnoe is 
8.6 millim. long and 6 ~ i l l i r n .  in ito greakit b r d t h .  

Family GRAPSIDIB Dana. 

K y  to the Indircib Oer+era. 

I. Tbe nntonnnlea fold beneath the front in tho ordinary 
way :- 

1. No oblique Mry ridge an the expoeed snrhroe of 
the external mexilltpedr :- 

i. A very wide gap between the external maxil- 
lip&, the exopodlta of wbioh appendages 
am narrow, and the pelp of whioh appendages 
artiaalatao a t  or near the nntero-extarnal 
mngla d the m m a :  the abdomen of tho 
mnle fills all the s p o e  bsbwum the last pair 
of ambnlst6t.y lago ( ( k w h )  1- 

A.  FmnC laus than half the greatest 
h d t h  of the  a a m p ~ a  r marue of 
the external madlipsda longer than 
brad :- 

a. Fingen with h m d  rpooned tipe : 
dsgellam d esepadite of exter- 
nal maxillipeds well developed. Grrpsns. 

b. Flngem ~ t e ,  not spooaed: 
llagellam ef eropodlta d egter- 
nal munllpeda absent . . . . . . . . Gcooer~nos.  

B. Front mare than half the grestsst 
breadth of the onnpsce : merns d the 
external msxillfpeds broader then 
long :- 

a. Antennm empiebly exoladed 
from the orbit.. . . . . . . . . .. .. ... Y n o w o n r ~ e u a .  

b. Antennm in the o&ht hhkr ... P ~ c u ~ e s r m o s .  
ii. A moderate gap betweenfhe emtemnl maxii- 

lipeds, the exopodites of whioh appendages 
a m  bred, and tbe p l p  at r M o h  q-ee 
artionla* new Ule middle of the qnterior 
border of the bmsd merus: the abdomen of 
the ash dew mat qoite 811 ni l  tb. .prao 
b & m n  the laat pair of lsgs (Varuainaf :- 

A. gdqpath d t he  utarol mPrillipah 
notuiwduthaira ldogufht  tw- 
nhuljoided hgr thin i*al a d  
mrpnrrel..... ... ...,.. , .......... v~~yrlrb. . 
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B. Exognath of the external maxillipeh 
as broad as or broader than the ischi- 
ognath: dnctyli of the legs com- 
prpllaed but not broadened :- 

a. Carnpaoe eat  and depressed .... 
b. Carapace deepish, strongly con- 

vex io both directio~~s. ......... 
2. An oblique hairy ridge on tho exposed surface of 

the external maxillipeds (Sesarainar) :- 
i. Carapace little, sometimes not a t  all, broader 

than long, the pterygostomia~~ regions and 
sidewalls with a sieve-like reticulation : loner 
border of orbit uot abnormally prominent :- 

A. Antenna lodged in the orbital hiatns :- 
n .  Carapace nearly q u a r e :  front 

ctbmptly and vertically de- 
flexed.. ....................... 

11. Antero-lateral borders of oara- 
pace arohed: front obliqnely 
deflexed ....................... 

B. The tooth a t  the iuner angle of the 
lower border of tho orbit meets the 
front, M) DI ta exclnde the antennm 
from the orbit :- 

n .  Carapace d o r d l y  smooth and 
nude ......................... 

b. Cerspaoe doreally verrncoae and 
densely tomentose ................ 

ii. Carapace mnoll broader than long, the  
ptsrygostomian regions, etc., not retionlated : 
lower border of orbit prominent beyond the 
front. Front ~ u a l l y  dwlivons. General 

........ appearance much like Macr.ophthalmus 
11. The antennnles fold nearly longitudinally in deep notclles 

in the front visible in a dorsal view (Plagusiina) :- 
1. Merar of the external maxillipeds of good siae and 

.................................. an broad ss the isohinm 
2. Menu of the external maxillipeds srnnll and much 

............................... narrower than the isohinm 

Sub-family GRAPBINE, Dana (pt.).  

QRAPSUS,  Lamk., Kinpley.  

Qsapma (part) Lamnrk, Syst. Anim. Sans Vertebr. : Latzeille, Hist.. Nat. Crust. 
e t  Ins. VI. p. 66, and Gen. Crust. p. 82. 

Oznpsrr, Leaoh, Trans. Lion. Soc. XI .  1815, pp. 80Q, 828. 
(hopsus (psrt) Deemareat, Coneid. Qen. Cruet., p. 129, and Diot. Sci. Nat. 

XXVIII. p. 247 : Milne Edwsrds, Bist. Nat. Cmet. 11.88, and Ann. Sci. Nat., Zaol., 
(8) XX. 1868, p. 166 : Dana, U. 8. E q l .  Exp. Cnut.  pt. I. p. 886. 
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Grapeus, Kingeley, P m .  Ao. Nat. 8ci. philad. 1880, pp. 188 nnd 192 : Miers, 
Cllnllenger Brachynrn, p. 254. 

Qoi~iopsis, De Haan, Faun. Jnpon. Cruet. p. 33. 

Carapace little broader than long, 1nuc11 depressed, the regions 
fairly well defined, the branchial groove particul~rly cleav, the hx.anchia1 
regions with regular obliquely tra~lsve~.se ridges, the gastric region wit11 
a transverse squnmiform sculpture. The lateral borders are arched and 
are armed with a tooth, placed immediately behind the acute outer 
orbital angle. 

Frout about half the breadth of the anterior border of the carapace, 
strongly deflexed : along the line of flexion are 4 tubercles, the outer of 
which on either side correspond with the supra orbital angles. 

Orbits of moderate size, deep, distinctly divided iuto two fossm: 
their lower border is deeply notched near the outer angle: the wide 
inner orbital hiatus is filled pavtly by the antenna1 peduncle and partly 
by a strong isolated toot11 that belongs to the inuer of the two fossae 
into which the orbit is divided. 

The antennules fold nearly t~msveraely in rather narrow foeem: 
the iuteranknnulary septum is very broad. The arltennal flagellum 
is short, and lies p~actiually in the orbitnl cavity : the excretory tubercle 
of tlte baaal antenna-joint is aingnlsrly prominent. 

Epistome of good length fore and aft, well defined ; its wings ruu 
up towards the orbital ltirttus. Buccal cavity square with the antero- 
lt~teral cort~ers rounded off. Tlte external mnxillipeds are widely 
dietnut, leaving between them a rhomboidal gap in which the mandible8 
are exposed : the iechium and lnerns are both narrow, the lneros being 
slightly shorter tllatt the ischium, and the palp, which is coarse- 
c,specially as to its carpus-articulates nt the autero-external angle of 
the merus. 

Cltelipeds subequal in botli sexes m d  much shorter than the legs, 
thongh, in the male, of a somewhat stouter make : hands and fingers 
short and stout, the tips of the fingers broad and hollowed en cuillire. 

Legs broad and compressed, especially as to the merns : the dorsal 
ewface of BOlne of the joints has a sort of reticulate or squamiform 
sculpture, and the dactyli are thorny. 

The abdomen in both sexes consiuts of 7 segments, and in the male 
its bnso is as broad as the sternum between the last pair of legs. 

.Dist~ibtction: rocks and reefs of all the tropical and subtropical 
seas. 

The Qrapsi of Indian seas sre found in considerable number 
wherever there are rocks. They live out of water and are vcry cun- 
ning and active : if they cannot succeed in dodging their pursuer they 

J. Ir. 51 
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f l i q  themselves  i n to  the sea and i n  that w a y  escape  oaptnre. T h e i r  

colour  in life is a ddrk bottle-green. 

82. Ch.apaus graperu (Linn.). 
Seba, Thesaurus, 111, p. 43, pl. xviii. figs. 6, 6. 
Cancer grapsw, Linnmas, Syet. Nat. (ed. xii.) p. 1048: Fabrioias, Ent. Syst. 

11. p. 488 and Snppl. p. 342. 
Qrape~u maculatur (Catesby, 17.18), Milne Edwards, Ann. Sci. Nat. Zool. (8) XX. 

1853, p. 167, pl. vi. fig. 1 : Hoffmann, in Pollen and Vnn Dam, Faun. Madagam., 
Crnat., p. 21 : Brocchi, Ann. Sci. Nat., Zool., (6) TI. 1876, Art, 2, p. 78 (mnle 
appendages) : Kineley, Proc. Ao. Nat. Sci. Philad. 1879, p. 401, and 1880, p. 192 : 
de Nan, Notes Leyden Nus. V. 1883, p. 159 : Miere, Zool. IT. M. 8. Alert, pp. 518. 
544, and Cliallenger Brachynm, p. 265 : Cano, Boll. 800. Nat. Napol. 111. 1889, p. 
236 : R. 1. Pocock, Journ. Linn. Snc., Zool., XX. 1890, p. 612 : de Man, Notas Leyden 
MA. XIII. 1891, p. 49: Koelbel, Ann. Net. Hofmne. Wien, VII. 1892, p. 114: 
Eenderaon, Trans. Linn. Roo., Zool., (2) V. 1808, p. 881: A. Milna Edwards md 
Bonvier, Birondelle Crust. (Monnco, 1894) p. 47: do Man, Zml. Jahrb. Syst. IX. 
1895-97, p. 79: Whitelegge, Mem. Anstral. Mne. 111. 1897, p. 139 : Nobili, Boll. 
Mua. Torino, XIT. 1897, p. 3. Qrapsua maculntics vnr. pharaont, A. Milne Edwnrde. 
Nouv. Archiv. dn Blue. IX. 1878, p. 285. 

Qrapsus piettrs, Latreille, Hist. Nat. Orust. et Ins. VI. p. 60, pl. xlrii. 5g. 2, and 
Genera Crust. p. 83 : Lnmnmk, Hist. Nat. Anim. Bane Vert. V. p. 248 : Dnmeril. 
Dict. Soi. Nnt. XIX. p. 328 : Deemarest., Ooneid. Gen. Cruet. p. 180, pl. xvi. fig. 1 : 
b f i l ~ e  Edwards, in Onvier RBgne An. pl. xxii. fig. 1, and Hist. Nat. Crnst. 11. 86 : 
llilne Edwards and Lncae, Voy. Amer. Merid., Crnet. p. 28: Gay, Hist. Fieicn Chili, 
pt. 111. Zool. p. 186: Dnna, U. S. Expl. Exp. Crust. pt. I. p. 836: PDeabonne nnd 
Bchramm, Crnet. Gundnl. p. 49 : Mnrtena, Archir f. Nat. XXXVIII. 1872, p. 106 : 
Miers, Cnt. Crust. New Zenl. p. 36, and P. Z. 8. 1877, p. 78, and Phil. Trans. 1879. 
p. 489, and Ann. Mag. Nat. Hist. (6) V. 1880, p. 810: Smith, Trans. Conneot. A d .  
IV. 1880, p. 266: Teniaon Woods, Proc. Linn. 80o. N. 8. W. V. 1880-81, p. 117 : 
Oaorio, Joarn. 80. Nnt. Liab. XI. 1885-87, p. 227. G r a p m  pictue var. ocellatw, 
Strider, Abh. Ak. Berlin, 1882, Gazelle Crnat. p. 14: Qrapsw pitus var. Webbi, 
Hilgendorf, BB. Nnt. Freunde Ges. 1883, p. 24. 

arapuue omatus, Milne Edwards, Ann. Sci. Nat. 2001. (8) XX. 1868, p. 168. 
Qrapsus pharaonis, Milne Edwards, Ann. Sd. Nat. 2001. (8) XX. 1863, p. 168 : 

Heller, SB. Ak. Wien. XLI 11. 1861, i. p. 869 : Hoffmann in Pollen and Van Dam, 
Faun. Slndngaao. Crnat. 1'. 80, pl. v. figs. 82-86 : Riohtere, in Mobins, Meerecf. 
Alnnrit. Crust. p. 166. 

&apnue Webbi, Blilne Edwards, Ann. Sci. Nat. (3) XX. 1868, p. 167 : Stimpon, 
Proc. Ac. Nat. Sci. Philad. 1858, p. 102. 

Qrupeus altijrone, Stimpeon, Aun. Lyc. Nat. Hiet. N. Y. VII. 1862, p. 480. 
Qrapsus grapsus, Ives, Proo. Ao. Nat. Sci. Philnd. 1891, p. 190: Ortmann, Zml. 

Jahrb. Syst. VII. 1893-94, p. 708 : Fnxon, Mem. Mns. Comp. Zool., XV[II. 1895, 
p. 30: Rathbnn, Proc. U. 9. Nnt. Mne. XXI. 1898, p. 604. 

Ooniopsir pirtn, De Hnnn, Fnun. Japnn. Cmet. p. 38, and Krnuss Budnfr. Crnst. 
p. 16. 

C a m p a c e  s o m e w h a t  discoidnl i n  shape, owing to the o u r v a t o r e  of 



the sides : its regions well defined : the transveree and oblique r i d p  
are salient, and the surface between the latter is coarsely reticulate. 

Front deep and almost verticnlly deflexed, overhangit~g the epistome 
and much concealing the antennnles, its free edge orenate. 

Length of the episfome one-third or more of its greatest breadth. 
The tooth st the inner angle of the orbit is blunt. 

Cl~elipeds in the male hardly longer than the mrapaoe, shorter in 
the female: inner border of ischinm and arm strongly spinate, and 
there are one or two less mute spines a t  the far end of the onter border 
of the arm : wrist with fine scattered tubercles on its npper surface, and 
with its inner angle produced to form a talon-shaped spine : palm nearly 
ae high ae long, its onter sm.fae sculptured, its upper border cnlminat- 
ing in a tooth: the fingers have very broad rounded tips, and the 
length of the dactylns in the male is nearly twice the length of the 
npper border of the palm. 

Of the legs the L t  pair are very decidedly the shortest and the 
3rd pair the longest, the latter being abont twice the length of the 
carapace: the 4th pair are longer than the first by a dactylns, 
and shorter than the 2nd by abont two-thirtls of a dactylus. Only 
in the laat pair of legs does the brendth of the merns approach 
half the length of the same joint: tlie far end of the npper border of 
the merm is spine-like and there are usnally 2 or 3 spines a t  the far 
end of the lower border. 

l u  tlie Indian Museum are 18 specimens from the Lacadives, the 
Andamans, the Coromandel conet, and Ceylon. The carapace of a 
large specimen is 64 millim. long and 68 millim. broad. 

83. & a p w  etrigoow (Herbst). 

Caneer strigoaur, Herbst, Krabben, 111. i. p. 56, pl. xlvii. fig. 7. Q r w a  
atrigasus, Boeo, Hist. Nat. Crnst. I. p. 203 : Latreille, Hist. Nat. C r s t .  et  Ins., 
VI. p. 70, stc. : Milne Edwards, Hiat. Net. Crnet. 11. 87: Goy, Hist. Fis. Chili, 111. 
Zool. p. 168: Dana, U. 8. Expl. Exp. Cruet. pt. I. p. 338: Milne Edwards, Anu. 8oi. 
Nat., Zwl., (8) XX. 1863, p. 169: Stimpeon, Jonm. Boat. 800. Nat. Hiet. VI. 1857. 
p. 466: Kinshan, Jouru. Boy. Soc. Dabl. I. 1858, p. 340: Stimpson, Proo. Ac. Nat. 
8ci. Philad. 1868, p. 108: HWS, h h i v  f. Not. XXXI. 1865, i. pp. 147, 171 : Heller, 
Novara Cmet. p. 47 : A. Milne Edwards, Nonv. Arohiv. du  Mus. I\'. 1888, p. 71 and 
IX. 1873, p. 286 [obi synon.) : Hilgendorf in v. d. Decken's &is. Oat-Afr. 111. i. 
p. 87: Hoffmann, in Pollen & Van Dam, Fann. Madag. Crust. p. 30, pl. v. fig. 31 : 
Lookington, Prw.  Calif. Aoad. VII. 1876, p. 151 : Kossmann, &be roth. Meer., 
Crmt. p. 88: Mien, P. 2.8. 1817, p. 186, and Ann. Meg. Nnt. Hist. (6) 11. 1878, 
p. 410: Hilgendorf, MB. Ak. Berl. 1878, p. 808: E. Nanok, Zeita. Wine., Zwl. XXXIV. 
lW, p. 82 (gastric teeth): U g s l e y ,  Prw. Ao. Nut. 80i Philad. XXXLI. 1880, p. 194 : 
Haawell, Cat. knatral. Cruet. p. 97: Miere, Zool. If. M. 8. Alert, pp. 618, W, and 
Challenger Brachynrs, p. 266: Miiller, Verh. Nat. Ges. Baael, VIII. p 475: de Man, 
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A ~ h i v  f. Nat. LIII. 1887, i. p. 365, and Jonrn. Linn. 800. Zool. XXlT. 1888, p. 148 : 
Cano, Roll. Soo. Nap. 111. 1889, p. 236 : Walker, J o m .  Linn. Soc., Zwl., XX. 1886- 
1880, p. 110: Henderson, Trans. Linn. Soo., Zool., (2) V. 1893, p. 390: de Man, 
2001. Jahrb. Byst. IX. 1896-97, p. 80: Ortmann, Zool. Jahrb., Syst., 1893-94, p. 705 : 
Wedenimow, Bull. 900. Ent. Ital. 1894, p. 415. 

Gropeus albo-lineatus, Lamarck, Hist. Kat. Anim. Sane Vert. V. p. 249 Vide Edw.). 
Oonioposiaflatipes, Macleay, 111. Anu. S. Africa, p. 66, and Kranss, Sudafr. Cmt. 

p. 46 ( o p d  Miem). 
Qoniopeis strigoso, De Haau, Faun. Jap. Crnst, p. 33 : lacleay, lac, cit .  : Kranas, 

loc. cit. 
Gcopsus granulosw, pelagicue, aud Peroni, Milne Edwards, Ann. Sci. Kat. (3) 

XX. 1853, p. 169 (jde A. M. E.). 

The chief differences between this species and G. grapsus are the  
following :- 

The branchial grooves of the carapace are not so well cut, the 
transverse and oblique ridges are lorn and smooth, and the surface 
between the oblique ridges is quite ~mooth. 

The front is not so deep and is obliquely deflexed, hardly overhang- 
ing the epistome and not concealing the antennules, and its free edge 
is not so distinctly crenulate. The tooth a t  the inner angle of the orbit 
is subacute. The length of the epistome is not nearly a t,hird its 
greatest breadth. 

In the chelipeds, tho tooth a t  the inner angle of the wrist is 
nearly straight, not talon-like, the length of the upper border of tlie 
palm is nearly two-thirds tho length of the dactylus, and the tips of the 
fingers are not so broad and blunt. 

Iu  the legs the meropodite is broader, its greatest breadth being 
half its lengtl~. Moreover the difference in size betweeu the l ~ t  and 
4th pain of legs is much less marked. 

111 the Indian Museum are 76 specimens, from the Baluchistan nnd 
Sind coast, the Malabar coast, Ceylon, tho Coromnndel coast, the 
Arakan and Ten~sserim const, Mergui, the Andamans, and the Nicobars. 

The carapace of tlie largest specimen (a female) is 59 millim. long 
and 63 millim. broad. 

G s o o ~ r ~ s u s ,  Stimpson. 

Geograpus, Stimpson, Proa. do. Nat. Sci. Philad. 1868, p. 101 : Kinpley, P~Qc. 
Ac, Nat. Sci. Philad. I550 pp. 188, 195: Miers, Challenger Brachynra, p. 260. 

Orthograpsus, Kingsley, 1. c. pp. 188, 194 

Closely resembles Qrapsus, but differs in the following important 
particulars :- 

The carapace is more quadrate, the sides being very little arched, 
i t  is also broader and less depressed. The lobe a t  the inner inferior 
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angle of the orbit is not so completely isolated. The antenna1 peduncle 
is not so massive, nor is its "urinary tubercle " conspicuous. The 
epistome is shorter fore and aft, and is mucl~ less well defined. 

The chelipeds are altogetl~et. of a different type, being vastly more 
massive tlisn the legs, and in the adult male a t  least as loug as the 
longest legs : the fillgem are pointed. Though the dactpli of the legs 
are thorny, they are not so closely covered with thon~s,  nor are the 
tl~olms so coarse, as in Grapsus. Between the cox= of the 2nd and 3rd 
pnir of legs is a nar~vw fossa fringed with liair leading to ttie branchial 
oavity. . 

The two Indian species of the genus are laud-cntbs and are found 
in the jungles of the Andaman and Nicobar islands and in t.he villnges 
of the L a c d i v e  idands. They are extremely vigilant and active. 

81. Qeograpsus Qrayi (Edw.) 

Grapsun Grayi, Milne Edwarde, Ann. hi Net. Zwl. (3) XX.  1863, p. 170. 
ffeograpaus mbidw.  Stimpeon, Pmc. Ao. Nab. 80i. Philnd. 1868, p. 103. 
ffeograpsus Grayi, A. Milr~e Edwards, Nonv. Arol~iv. du Nus. IX. 1873, p. 288 : 

Miera, Phil. Trans. 1879, p. 489, nnd Zwl. H. M. 8 .  Alert, pp. 518, 645, and Chnl- 
lenger Brachynrn, p. 261: Kingsley, Proo. Ao. Nat. Yci. Philad. 1880, p. 196: 
Itichters, in Jlobina, Meereaf. blanrit. p. 156 : Haawell, Cnt. Anetml. Cruet. p. 88:  
Ortmann, Zool. Jahrb., Syst., VII. 1893-94, p. 707: de Man, Zool. Jallrh., Syet. IX. 
1896-96, p. 80: Sobili, Ann. Mne. Oonov. (2) XX. 1899, p. 265. 

Carapnce subquadrilateral, a litt.le convex, the lateral borders well 
defilled anteriorly, ill defined and slightly convelSgent posteiiorly : 
tl9nsverse markings fine, curved or oblique on tlie binllchial I-egions, 
almost iuvisible ou the gastric regiot~. 

The four tubercles along tlre line of flexion of the front are 110t 
salient; the edge of the front in a dorsal view is concave. The notch 
near the outer end of the lower border of the orbit is small and narrow. 
Tile opistome is rather ill defined. 

Cl~elipeds in both sexes a little unequal : squamiform markillg8 
are preser~t but, except on tlre arm, are indistinct, as also are the scat- 
tered granules ou the upper surface of the palm. The larger cl~eliped 
may be a little uuder or a little over twice the leiigtlt of the carapace. 
The inner border of the iscilium i~ denticulate, tile inner border of the 
arm i~ expanded to form a dentate lobe, nnd the inner angle of tlie 
wrist is spiniform. 

The greatest breadth of the meropodites of the legs is less thrill 
hnlf their lengtl~. The first pair of legs are slightly shorter than the 
4th: the 2nd pair are tile lo~rgest of all, being sbout twice tile length 
of the carapace. The last 3 joints of all the legs are bristly. 
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Colours in life yellow-ochre, the greater part of the dorsum of t h e  
carapace livid bluish or  prplisl l .  

In  the Indian Muneum are 24 specimens from tho Andamans, 
Nicobars, and Laccadives. 

The oarapace of a large male is 40 millim. long and 49 broad. 

85. Qeog~apsus erindpes ( Dana). 

Qrapus  crinipes, Ihmn, Proc. Ac. Nut. Soi. Philnd. 1851, p. 249, and U. 6. 
Expl. Exp. Craet., pt. I. p. 341, pl. xxi. fig. 6. 

Qeograpua crinipes, Stimpson, Prw. Ac. Nat. 8ci. Philad. 1868, p. 101.: Beller, 
NovareCruet. p. 48: Streeta, Bnll. U. S. Nat. Mns. VII. 1877, p. 116: Kingsley, 
Prw. Ac. Nat. Sci. Philad. 1880, p. 188 : Ortmann, ZwL Jahrb., Byst. VII. 189394, 
p. 706: de Mnn, Zwl. Jahrb., Syet. IX.  1895-97, p. 99: Whitelegge, Yem. Amtd .  
YM. 111. 1897, p. 139. 

(kapats rubidue, Hilgendorf, in v. d. Decken'e Beieen Ost-Afr. Cruet., p. 87, pl. 
v. : Hoffmann, in Pollen & Van Dam, Tam. Madageso. CrmL. p. 28. 

Diffem from Q. Qrayd in the following particulars : - 
The carapace is qnite flat, and the laternl borders, which are thin 

and well defined throughout their extent, nre aliglltly divergent poste- 
riorly : the transverse markings are dist . i~~ct nnd itenrly slraight. 

The four tubercles along the  line of flexion of the  f r o ~ ~ t  are salient, 
and ttle free edge of the front is qnite straight. The notch near t h e  
o t~ter  elid of the lower border of tile orbit is large, and the  lobnle 
external to the notch is denticulate. The epistome is well defiued 
from the palate by n granular 01. pectinate ridge. 

Tlle chelipeds in the male nre iiearly equal, but ill thefe7~~aZe they 
are unequal. T l ~ e  sqnamiform markings on the arm, wrist, and lower 
portion of the 11aud are distinct, as also are the vesiculous granules on 
the  upper surface of the palm and dactylus. 

The greatest breadtll-near the far end-of the  meropoditea of the  
last 3 pairs of l e e  is laore than half their length. 

Colonr in life bright red. 
In  the  Indinn Museum are 2 nlales and a female from the Anda- 

mans, a male from the Nicobal.s, and a female from the Lnccadives. 
Tile carapace of a female is 40 millim. long and 45 b e a d .  

Mlc~o~ooarrsus,  Edw. 

dfetopograpsus, blitue Edwarda, Aun. 8ci. Nat., Zwl., (8) XX. 1863, p. 188: 
Kingsley, Proc. Ac. N R ~ .  Sci. Philad. 1880, pp. 188,190: Miere, Cballeqpr Bruobynrn, 
p. 257. 

Carapace quadrate, little broader than long, somewhat depreeeed, 
the regions not well defiued, the branobial groove distinct, fine oblique 
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grooves are present on the lateral pnrta of the branchial regions : the 
antero-lateral, or outer orbital angle, iu ncute, but there nre no teeth on 
the lateral border behind it. 

Front very broad, more than half the extreme width of the 
carapace, deflexed : along the line of flexion are fonr dep~.eseed lobos, the 
outer one of which on either side mmetimes shows a tendenoy to eplit 
into two. 

Orbits of moderate size, occupying the corneru of the carapsce: 
the lower border is notched near its outer end : the orbital hiatus is 
filled by a special lobe which belongs to the inner of the two fossm into 
which the orbit iu divided and this lobe completely exclndes the 
anten~lm from the orbit. The nntennulea fold nearly transversely in 
fossae of good size. The antennm have a #hurt and slender flagellum : 
the basal joint of tlie peduncle is not very maaeive. 

Epietome well defined, hut short fore and ~ f t .  Buccal cavity 
square with the anterior coiners rounded off. The external mnxillipedu 
leave between then1 a rhomboidal gap in which the mandibles are 
expoeed : the merns is shorter than the iacl~ium, and carries the coavse 
palp a t  or near the antero-external angle. 

Chelipeds either subequal or unequal, the larger one much more 
meaaive than the  lega but shorter than the 2nd  id 3rd pairs of theae : 
fingem rnther short and stout, with the t ip spooned. 

Legs broad and cornpres~d, especially au to the merus, which 
joi~t&like the arm of the chelipeds-nsually IIBU some aquamiform 
markings : the last three joiuta have bristly edges and the dactylus is 
tI1orny. 

The abdomen in both sexes consista of 7 separate segments, and 
in the male its base is as broad RR the skrnum between the last pair 
of l e p .  

An Indo-Paoifio genus. 

$6. Metopograpue mssaor ( Forsksl) Edw. 

C a n ~  meesor, Forekal, Deaorip. Anim. in itin. orient. p. 88. Grapaus -or, 
Milne Edwards, Hist. Nnt. Cmst. 11. 88 : Kmusa, Sndnfr. Crnst. p. 43 : Hoffmenn in 
pollen & Van Dam, Fnnn. Mndng. Omst. p. 23: Blniter, Tijds. Nederl. Ind. XL. 
1881, p. 1f34. Metopograppur munor, Milne Edwards, Ann. 8ci. Net., Zool., (8) XX. 
1853, p. 166: Heller, SB. Ak. Wien, XLIII. 18G1, p. 388, snd N o r m  (Inst .  p. U :  
A Milne Edwnrde, Nonv. Archiv. dn Mns. IV. l868, p. 71 : Kosmonn, Reim I-0th. 
Megr., Crnet. p. 67: Hilgendorf, MB. Ak. Bed. 1878, p. 808: Miers, Phil. Tram. 
1879, p. 489, and Zool. H. M.  8 .  Alert, pp. 184, 245, 518, 546, and Ohallengsr 
Braohyam, p. 258: de Man, Notes Leyden  MU^. 11. 1880, p. 188, and Jonm. Linn. 
800. Zool. XXII. 1887-1888, p. 144, pl. ix. fig. 11, and Arohivf. Natnrgw. LIII. 1888, 
i. p. 861, pl. xv. fig. 6, nnd in W~ber's Zool. LPrgebn. Niederl. Oet. Ind. 11. p. 3148 
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Richters, in Yobins, Meeresf. Manrit. p. 1 6 6 :  Kingsley, Pror. Ao. Nat. Soi. Phi ld .  
1880, p. 190: Lenz & Richters, Abh. Senck. Bat. Qes. XII. 1881, p. 425: Miiller, 
Verh. Nut. Ges. Baeel, VIII, p. 475: Ozorio, Jonrn. Sci. Nat. Lish. XI. p. 227: 
Henderson, Trans. Linn. Soc., Zool., (2) V, 1893, p. 390: Ortmann, Zwl .  Jallrb., 
Syst., FII. 1803-94, p. 701: \Vhitelegge, Mern. Anstral. Mns. 111. 1897, p. 139: 
Nobili, Ann. Mus. Qenov. (2)  XX. 1899, p. 265. 

Grapsus Qaii~anrdi, Snvigny, Descr. Egypt. Crnst. pl. ii. fig. 3. 
Metopoyrapsus Bydoulri and inter~neditcs, Milno Edwards, Ann. Sci. Nat., Zool., 

(2) XX. 1863, p. 165 (see. Kingsley, 1.c.). 
Pachyyrapsus zthiopie~ts, Bilgendorf, i l l  v. d. Decken, Raisen Ost-Afr., C r s t .  p 

88, pl. ir. fig. 2 I jde  Kosamnnn, I.c., and Hilgendorf, 1.c.). 

Carapaco ahout four-fiftha as long ns I)road, the aides dis t i~~ct ly  
convergent postariorly ; besides the obliqne markings on t.he latela1 
pnrts of the epibrnncl~ial  region^, tllt.1.e we  some fine t~.nnsverse mark- 
ings on the post-frontal region. 

Front nboot three-fiftlls the grentest breadth of the calapace, its 
free edge bended, thin and prominent but hardly lamiuai., and alightlr 
sinuous. Orbits little oblique, their major diameter is a little more than 
a third the width of the front: the inner angle of the lower border is 
den biculate. 

Chelipeds nnequal, the length of the larger one about If times that. 
oE the campnce : there nre wrinkles or ~qnamiforin markings on t,he 
upper surfnce of the arm and wrist and-along with some ve~iculous 
granules-on the upper and lower I)ordct* of the hnnd. Tlie inner 
border of the ischinm is dent,iculate, tlie inner border of the nrm is 
spinate and is expanded distnlly to form a Iaci~liate lobe, and there is R 

spine, wl~ ic l~  may be doul)le, et  tile inner angle of the mrist: tile fingem 
have blunt tips, nnd the d~c ty lus  is tlot very mncl~ longer than t , l ~ e  
upper border of pdm. 

Of the l e p  the 1st pair is the smnllest nnd the 3rd pair the longest 
-about twice t l ~ e  length of the carapace : in all, the upper border 
of the nierns ellds in a spine a1111 t,he lobe nt t l ~ e  far end of the lower 
border is spinate : in the last three pairs the greatest breadth of the 
merns is half its length. 

The terminal segment of the male abdomen is simply triangnlar. 
In  the Indinn bf~isenm nre 56 upecimens, from Kaimhi, Bombsy, 

the Orisse coast, the Ganges Delta, the Arakan coast, and the Anda- 
mans. The carapme of the lergest ~pecinien is 23; mill in^. long ~ n c t  
30 millim. broad. 

87. JIetopograpsrie i)~acrilatus, Edw. 

Metopograpms maeulattca, Milllo Edwnrds, Ann. Sci. Nut. 7;wl. (3)  XX. 1853, 
p. 166: de Man, Journ. Linn. Boc., Zool., X X I I .  1887-88, 11. 145, pl. x. fiq. 1-8. 



Distinguished from the only other Indian ~pecies by the follow in^ 
chai.adere :- 

The (~~rap-  is mnoh more elongate, ita length bein8 mven.eighthe 
of iC bread&, its eidea am very markedly aonreqent podmidy, and 
there are no transverse markings on Che pod-frontal regioa. 

~ h e t r o n t  is nearly three-foarfhe tdm pateat breadth of fbe owa- 
pace, and ita free edge ie deaidedly laminar and n e d y  ebreigM. 

The orbite nre oblique : their mrjor diameter is 1- than a third 
the breadth of the front aad the inner angle of their lower border is not 
dentionlnte. 

The fingem of the ohelse, though their tipe am e p d ,  are not v a ~ y  
blant : the dsatylne in mnoh longer thsn the upper border of the pdm. 

Except perhaps in the laet pair of legs, the r n e m p d k  we p*~.-  

rawer, their greateat breadth being decidedly leea thrn hlrlf &heir length. 
In the male &omen bhe tern~inrl eegmeat luu s aomewhat bhree- 

lobed appmrnnoe. 
In the Indian Mneeum are two rpeaimene fmm BLergai. I t  WWBE 

to me vecy doubtful whether they we  diatinot from M, &ti+e, White 
(Jnkea, Voy "Fly," 11. 337, pl. ii. fig. 2). 

Pachygrapsus, Randall, P m .  Ao. Nai. 8d. PhiLd. 1889, p. 1XI : Milne Idwarde, 
Ann. Sci. Net., Zool., (3) XX. 1868, p. 166 : Stimpeon, Proc. Ao. Nat. Sci. PhiLd. 
1868, p. 101 I Kingley, Proc. Ac. Nat. Sci. Philad. 1880, pp. 188, 198: Miers, 
Challenger Braabynnr, p. 8119. 

Differs fiwq Ma@mgrapsua only in the following psrticulgra :- 
(1) the tooth or lobe at  the inner angle of the l o w ~  border of the 

orbit ie emall ~ p d  dow not fill the orbital hiatae, RO that the anhnnsa 
@re nd emladed from the orbit ; (2) there may be a tooth or two on 
the lstered krdar of the wspsoe immediately behind @e sater orbital 
sagle. 

P u t d w t k  : West Indies eaodwarde, t h m g h  t4e Moditer$anw, 
to the American Paoifict maat. 

88. Paahygrapme mitbuCue, A. M. Edw. 
Pachygrapw rnirutw, A. Milne Bdwurdr, Nonv. Amhiv. dm MM. IX. i&8, 

p. 5lW, pi. xir. %. B I Engley ,  Pmo. Ao. Hat. 801. Philsel. 1880, p. iD1: de Man, 
Now Lepdsn MM. V. l(188, p. 168, and dmbiv f. Nsturgm. LIII. 1887, i. p, w, 
a d  J q ~ n .  Gnu. w., Zwl., SXII .  1888, p. 1 9  : aano, Boll. Soc. Nat. Nspol. 111. 
isas, p. a*. 

C ~ P U W  s good d d  kaubr thns loug its whole doCsJ sapfiwt: 
marked with fine transverse and oblique lines : tile l o h l  WP8 we, 

J. 11. 52 
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~ t r o n ~ l y  convergent posteriorly, and \rave no spine behind the acute 
onter orbital male. 

:. Front about three-fifths the p a t e s t  b d t h  of the ~ m p m ,  
moderately deflexed, itu free edge slightly sinnons. Orbita little 
oblique, their major diameter more than a third the breadth of the  
front, their lower border not denticnlak. 

The chelipeda in the mele are snbeqoal and vastly more rnaeeioe 
than the legs, and are about twice the length of the carapsoe, and, 
except for aome quamiform markings on the arm, are smooth: the  
inner border of the iachinm and both borders of the arm are orennlato, 
and the distal end of the inner border of the arm is expanded to form 
a dentionlate lobe: the inner angle of the wrist is dentiform: the 
fingera am stout nnd blnnt. 

Of the legs the two middle paira w e  tbe longest, being not twioe 
the length of the carapace. l a  all the laet three jointa are bristly, and 
the mernn hee a spine a t  the far end of the a11te1-ior border and two 
largish npiner a t  the fni. end of the posterior border. 

The terminal joint of the male abdomen is simply triangolar. 
A small apeoies: the calnptwe of the single epecimen (from M e p i )  

in the Indkn Museum is 6.5 millim. long and 10 millim. broad. 

Subfamily VARUNINR. 

VARUNA, Edm. 
Vcr~unn, Llilne Edwarde, Dict. Hiet. Net. XVI.  p. 611 (1830), and Hiet. Nat. 

C m t .  IT. 94, and Ann. Sci. Nat. Zool., (8) XX. 1863, p. 176 : Kingeley, Proc. Ac. 
Nnt. Soi. Phild. 1880, pp. 188, 805 : Miere, Challenger Rraollyonx, p. 866. 

Ttichqnu, De Hnnn, Faun. Japon. Cmet. p. 32. 

Carapaca very little 1~1-oader than long, depreeeed, with thin sharp 
edges, the regions fairly well indicntd. Front a little more than half 
the breadtll of tbe arrterior border and a little more than a third the 
great& breadth of the cnlnpaoe, straight,, prominent, snblaminar, little 
dlexed.  Antero-lateral borders of the carapaoe arched, cut into 3 feet11 
including the onter orbital angle. 

Orbits small, of good depth, their lower border broken and inoom- 
plete. The antennnles fold obliquely nnd the interanteunnlary septum 
is broad. Antennre of fair size, standing in the orbital hiatus. 

Epistome of good lengtb, ~vell defined. Buccal cavern aquare. 
The external mnxillipeds RRPe, but not very widely: their exoplnath is 
not nearly as h m ~ d  RR the i~chium : their nierns is shorter, but anteri- 
orly much b t d e r ,  thnn the iscl~inm, its mtero-external angle being 
considelably produced, so t,hat the palp articulates near the middle of 
tlre anterior border. 
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Chelipeds equal, but vviable in size. In old males they am oonsi- 
derably longer, and vastly more massive, than the legs: in the female 
they are shorter, and though stouter are not vastly stouter than 'the 
lege. The fingers, though sharp pointed, are a little hollow-tipped. ' 

The loge have the three terminal joints compressed, dilated, snd 
plumed, for swimming: the 2 middle paire are the longest, the last 
pnir is the shortest. 

The abdomen in both eexes consiste of 7 separate ~egnlents : in the 
male it does not completely cover the sternnm between the last pair 'of 
leqs. 

Dietributed thmghout  the Indo-PeoiGo, ascending eetuariea even 
into freshwater. Commonly found at  sea on drift logs. 

89. Viiruna littsrata (Fabr.) Edw. 

Oancer littwolus, Fabriaina, Ent. Syyet. Snppl. p. 348 : Herbet, Kmbben,' 111. i. 
68, pl. x I d L  5g. 4. 

Grapeus Zittwatue, Boeo, Hint. Nat. C r e t .  I. p. 208, and Latreille, Hint. Nat. 
Cruet. e t  Inn. VI. p. 71. 

Vatuna littcrsuta, Milne Edwarde, Diot. d'EIiet. Nat. XVI. p. 611. 
Trichopw littoutus, De Hean, Faun. Japon. Crnet. p. 32: Dana, U. 8. Erpl. 

Exp. O m t .  pt. I. p. 888, p1.x.. flg. 8. 
V m u m  2itts*crto, Milne Edwarde, Hiat. Nat. Crust. 11. p. 95, and Ann. 8oi. Net. 

Wl., (3) XX. 1858, p. 176 : Lncse, Hiet. Net. Anim. Artio., Cmt . ,  p. 72, pl. iii. flg. 
4: Stimpeon, Proo. Ao. Nat. Boi. Philad. 1868, p. 108 : Hetler, Noram Crnnt. p. 61, 
A. Milne Edwards, Nonv. Amhiv. du Mne. IV. 1868, p. 71, and IX. 1873, p. 296: 
Browhi, Ann. Soi. Not. (6) 11. 1875, (moh uppendogee): Miem, Cat. Crust. New 
Zedand, p. 40, and Ann. Mag. Nat. Hist. (6) V. 1880, p. 310, and Challeoger 
Bmhyura,  p. 286 r Toaaetti, Magenta Crust. p. 122, pl. viii. figs. 2 a-g: Hilgendorf, 
BIB. Ak. l e r L  1878, p. 808: flenmann, Crnet. Heidelb. Mns., p. 87: Nsnok, Zeita. 
Wine. 2001. XXXIV. 1880, p. 29 (gautric bath) : Kingaley, Proo. Ao. Net. h i .  Phibd. 
1880, p. 805 : Sluiter, Ti*. Nederl. I d .  XL. 1881, p. 164: Haswell, Cat. A o s h l .  
Crnrt. p. 108: Filhol, Crust. Nonv. Zel. in Miss. I'ile Campbell, p. 890: de Man, 
Arohiv fur Net. LIII. 1887, i. p. 371, and in Weber'n Zwl. Ergebn. Niederl. a t .  
Ind. 11. 1802, p. 316, and Zool. Jahrb., Syet. IX. 1896, p. 112: Heudemon, T w .  
Zool. 800. (2) V. 1898, p. 891 : Ortmann, Zwl. Jal~rb.  Byst., VII. 1898-94, p. 718 : 
M a x  Weber, Zool. Jahrb. Synt. X. 1898, p. 167: Nobili, Ann. Mnn. Qenov. (2) XX. 
1899, p. 267. 

Carapace ourionsly pitted and frosted above, the zwgions well 
enough defined by grooves, whioh in places are broad shallow and nu- 
even ; the disposition of these grooves in the middle of the carap- 
makea a letter H. The borders of the carapace are thin and are sharply 
defined and finely beaded or milled : the antem-lateral borders are 
arched and are &t iuto three teeth, including the outer orbital angle : 
the postern-lateral boundary of the carapace, on each side, is a din- 
tinct facet. 
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The ohelipeda vwy, according to sex and we, from a little 
over once (in the female) to a little over t ~ c e  (ia old malee) the length 
of the osrapme. The M e r e  of the arm am denti~nlated, especially 
the inner border ; the inner angle of the wrist forma a lol.ge sharp spine 
with mme epinules a t  ita bane ; the inner surfaoe of the palm is more 
or leas granular, the outer surface hw some fine retiooalate markings 
and -running parallel with the lower border, on tg the fixed finger-- 
a r a i d  line : the 6 q e o  are atont and strongly toothod, the  dsatylne 
being longer than the upper border of the palm. 

The 2nd and 3rd pair of legs, which are about equal, aro over 13 
tiPl%s tho length of the wrapme: the 1st pair are a little more than 
a dactyl-length, the 6th pair a little lers than a ,  dactyl-iengkh 
longer than the carapaoe. The only crrmetnre of the legs, whioll are 
typical swimming pddlee, ia a rubbonl3ibel spine on the anterior border 
of the meropodite. . 

In the Indian Museum are 63 specimens from the, sew of India. 
The atwbpsbe of tile Iargeet male in 50 millim. long and 66 millka. bmad. 

Ptychngnathua, Stimpeon, Pmo. do. Nat. Sci. Philad. 1868, p. 104 : Kingrley, Sroc. 
Aa N.t. h i ,  Philad. 1880, pp. 188, 208: de Man, Zool. Jehrb., Syrt., 1X. 1895, p. 90. 

hthogrepsrur, A. Hilne Edwardr, Nmv. Amhiv. du Mum. Iv. 1868, p, 180. 
Gdxhirlle, Nsnok, Zeite. Wiee. h l .  XXXIV. 1880, p p  39, @ (t&s de Men). 

Very c lmly  resembles Fta~untr, frotn which it d i m  only in the 
following pnrticulam :- 

(1) the exopodite of the external maxillipeds is of remarkable 
bEeadt11, being a t  least as brarel as, and oeually ~qpoh b d e r  thnn, the 
irohiatn af those sppndageo : 

(8) the regions of the oampwe are not always eo well dlned. 
(3) the dnctyli of the legs, though compressed, are mt iJo broad. 
Dbtribntion : Islands of the Indo-Pacific, entering fresh water 

above any tidal influence. 

Key to  the ~ndian species of Ptychoynathns. 

I. anrapaoe hurdlg breeder t l ~ m  long: front pmaiwat, 
straight or hardly sinaone: the aotennales fold very 
obliquely :- 

1. Teeth of the anbro-lateral border sharp end aalient : 
tmgions of the onrrpase fbirfy welt W n d  : flngm 
of thr female obeb nude :- 

i. Inwr angle of tbe mid deetiform, but not 
produced: a 1- 8-y patoh of beire on 
the inner surf808 of the hand of the mele.. . P. dm@. 
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ii. Inner angle of the wrist prodaoed to form a 
long apine: a patah of hair on the outer 
surface of the hand of the male, nwr the 
flnger cleft . . . . . . . . . . . . . . . . . . . . . . . . .  P. onys. 

2. Teeth of the antero-Intern1 border ttot mlienb, in. b 

sanrpieum : region# of thecnqme not, or hardy, 
indicoted :- 

i; A subterminal potoh of brietlea on the outer 
.. anrfece of the axed finger of the fern ale... P. andamnico. 

.......................... ii. Fingers of female nude P. ptleilla. 
11. Carapace deaidedly broader tbm long : front little pro- . . 

minent and deoidedly mnnone: the antennblea fold nesrly 
.................................................... tranavereely.. P. barbata. 

~ychognathus Amtatus, de Mm, in Weber'a 2001. Ergebn. Niederl. OstInd. 11. 
189%, p 818, pl. iviii. tlg. B. 

O a t - a p ~  inappreoiably M e r  than long, flat but not particularly 
depressed, its regions quite distitiot, as also are Ihe mead and h. 
ehial p;rover and r, pair of pat-fmnftrl tnbedes : on the posterior part 
of each epibmmhial region, obliquely parallel with the poetemlahd 
bordere, ie a fine ridge. 

Front prominent, lan~inrr, nearly straight, its oxteut is two-fiffbe 
the groeteet breadth of +,he oarapaoe. 

Ante-lateral borders of the campace out into three sharp d i e n t  
teetl~, of whioll the %rat ia mnoh tlte largeet, and Che third much the 
emallest. 

Upper bolder of the orbit very sinuous. The rntennules fold very 
obliqdy. Anterior bol-der of tile b n d  c a v m  not granular, but 
hsving e mednn horiwntal tooth. 

Exo~natlt oval, with R smooth and etmngly &vex enrdece: ita 
gm~test breadth iu tho mnle is more than twice tlmt of the i s u h i o p d ~ ,  
but in the female is only (I little more khin 6bbt of the ieobiopat&. 

Ohelipeds of the male more slum la ti& the langth of the cara- 
poe, smooth : int~er angle of the wrist aoute, bnt not spiniform : palm 
higher than long, inflated a t  the poetbro-inferiar angle, and having a 
tuusock of heirs in the middle of its inner snrfaoe: tlk&ylus more %b 
twice the length of the upper border of the palm, longer slenderer and 
lese strongly toothed &ha tile fixed finger: both fingers tltoq$ hollowed 
a t  the tip are sharp-poitlted. In  the female tihe chelipeds are about as 
long ~rs the o a r a p e ;  the inner angle of the wrist is spiniform; the 
palm is not ewdlen and is nude, mud its on& surfam is tramreed, near 
the lower border, by a h e  roieed line wbiol~ extend8 w l y  to the tip 
of the fired finger. 
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Tlle 2nd and 8rd paire of legs are abont 1+ times, the 1st pair are  
not qnite 1) times, and the 4th pair are are not If times, the length of 
the carapace: on the anterior border of the merns of the h t  three 
pairs is a subterminal spine. 

The sidewall of tile carapace and the basal jointa of the legs have 
little tomenturn. 

In the Indian Museum are 2 males and an egg-laden female from 
"the Bay of Bengal" and 2 youl~g females from Upper Tenawerim. 

The carapnce of the largeat male is 19 millim. long and not quite 20 
millim. in its greatest breadth. 

91. Ptychognathue onyx, n. sp. 

Very olonely related to P. apinicagte, Ortm., and to P. Pdlani and afirir, de M., 
if these speoia are dietinct. 

This species very nearly resembles P. denhta, from whiah it differs, 
young males being compared with females of the same sise, only in  
the foliowing particulars :- 

(1) the c#rreprrce though otherwise similar is much thinner and 
more depreesed and ita markings are not qnite so distinct : 

(2) in the middle of the anterioi* box-der of the bucml cavern ie 
n eligllt prominence, but no distinct tooth : 

(3) the exognath ( i i r  the young male) is, na in the female of 
P. dentata, but little broader than the ischiognath : 

(4) in the chelipeds of the young male the inner angle of the 
wrist is produced to form a long spitle ; there is 110 hair on the inner 
eurface of the palm, but on the outer surface, in the finger-cleft and 
extending along tile fixed finger, there is a tuft of hair ; the outer am- 
face of the palm also, aa in tile female of P. dmtatu, is tmveraed, close 
to the lower border, by a raised line, which ruus to the tip of the fixed 
finget*; finally the fingers are blunter, and the dnctylus ia only abont 
twice aa long aa the upper border of the palm. 

Practically the chief distinction between t h b  species and 
P. dentufa is that iu the male of this species the inner angle of the wr is t  
f o m  a long spine, slid the hair ie on the outaide instead of on t h e  
inside of the I~and. 

In  the Indiau Museum are two young males probably from Tavoy. 
Tlre cnrpace is n little over 12 millim. long and 13 millini. broad. 

92. Ptychogriathrcs andamanica, n. sp. 
Clorely relrtecl to P. pusilla, of whioh it may be an Andaman variety. 

Campwe not much broader than long, qnite flat, much depressed, 
the regions are hardly indicated, even .when the campace is quite dry, 



but the H-shaped mark in the middle i~ always plainly vhible, the 
whole surfaco i~ closely and finely punctate : there are no post-frontal 
tubercles, but on the posterior part of either epibrancl~ial region there 
i~ rr fine line running obliqaely-parallel with the postel-o-lateral bordere. 

Front prominent, laminar, slightly ainuous, ita extent is two-fifths 
the greetest breadth of the carspaao. 

The antem-lateral borders are cut into 3 not very mute or distiuot 
lobes (iacluding the onter orbital angle), of whicli the first is mucll the 
largest, and the last much tlie smallest. 

Upper border of the orbit slightly sinuous: the antennulee fold 
very obliquely. The anteriop border of the bucml cavern i~ g ~ ~ n u l a r  
and a little concave. 

The exognath is long and elliptiail; its breadth i l l  the female, is 
nearly twice that of the ischiognrrtli. 

The clielipeds it1 the female (male unknorvn) are abont as long aa 
tile carapace, and their onter ~nrface is very finely reticulate-g~anular : 
inner angle of wrist pronounced, but not spiniform : palm without Ilair, 
but there is a ohamteristic brueh of stitEah hair rrt the tip of the fixed 
f i ~ ~ g e r  on its onter au~lace. The fingers have broad tips, especially the 
fixed finger, which is stouter and more strongly toothed than the daotylus : 
the  daotylns is about twice as long as the upper border of the palun : 
the  onter snrface of the palm and fixed finger is t~.rrvelwd, near the 
lower border, by a fine raised granular line. 

The legs hnve not muoh tomentum on the basal joints, but the 
antel-ior border of the meropodites is rather thickly fringed: tlie subter- 
minal denticle on the anterior border of the meropodites ie small, blunt, 
inconepicnous, or obsolescent. 'I'he 2nd and 3rd pair of legs, which are 
the longest, are about 14 times, the 1st pair me not l+ times, and the 4th 
pail* are little more tllan once, the length of the carapace. 

Ip t l ~ e  Indian Museum are two young females from a freshwater 
stream a t  the base of Saddle Bill in Nortl~ Andaman Island. Their 
colonr is dark mottled green. The campace is a little over 13 millim. 
long and about 14 millim. broad. 

93. Ptychognathue pusilia, Heller. 

Ptyehognathue pueillw, Heller, Novara Orest. p. 60 : Kingsley, Proo. Ao. Nat. 
Soi. Philed. 1880. p. 204: de Man, Notes Leyden Yns. V. 1888, p. 161, and b l .  
Jahrb. Sget. IV. 1888-89, p. 440, md in Weber'~, Zool. Ergebn Niederl. Oat-, 
Ind. 11. p. 826, and h1. Jahrb. Byat. IX. 1896, p. 89, and X. 1898, pl. xxriii. fig. 28 : 
Ortmenli, Zool. Jabrb., Syet. VII. 1893-94, p. 718. 

This speoies, whioh wee first found in  the Nioobar Islands, is not 
represented in the Mneenm collection and I have never seen it. 



[No. 3, 

94. Ptyclrognathrro barbatcr (A. M. Edw.). 

Unuthograpw barbatus, A. MiIne Edwsrdn, Nonv. Archiv. da Mns. TIC.  1871. p. 
316, pl. xvii. fig. 4. 

Ptychqmathw barhatc~us, Ortmsnn, Lool. Jabrb. Oyat. VII, p. 712: 
de Man, ZooL Jahrb., Syst., IX.  1895, p. 105. 

Ompace decidedly broader than leng, flat, depressed, the regions 
indistinct : the two postfrontal tubemlea nl-e fairly distilrct, but there 
is no distinct raised lirle on the posterior pnrt of tile epibranobial re- 
gions, running obliquely parallel with the posterior borders, anoh as is 
present in all the otlier Indian species. There is a good deal of tomen- 
tnm on the sides of the carapace. 

F ~ ~ o n t  decidedly ainuoos, not prominent, its extent is a little more 
than two-fifths the greatest breadth of the carapace. 

The aubro-lateral borders of t l ~ e  mrapnce are cut i n t o  3 not very 
wnapicno~s teeth (including the outer orbits1 angle) of which the 
first is niuoll the largest and the third mnc11 the smalleat, RE naoal. 

Upper border of the orbit little ainnons: the antennulea fold nearly 
transversely. Anterior border of the buccal cavern Bnely grsnulnr. 

The exognath is elliptical, wit11 a slightly convex anrfaoe : in the  
male its greatest breadth is more than t-hat of the ischiognnth, in the  
fern~le i t  is slightly narrower thnn in the male. 

Chelipeds in the male about 13 times the lel~gth of tlre carapace, 
the inner angle of the wrist little pronounced ; the l~and mnssive, with 
a tuf t  of hair in the finger-cleft n~ld rnnning some little disbnnce along 
the outer surface of both fingers ; the fingers are rather blunt, the drrc- 
tylns, which is about twice the length of the upper border of the palm 
is longer slenderer and lees strongly toothed thau the fixed fiuger, 
against which i t  closes lather obliquely. In  the female the ohekipeds urn 
ubont ae long as Llie carapace and nre not very maeeive, the innerangle 
of the wrist is dentiform, there is no hair on the hand or fingem, and 
the onfer surface of the hmld and fixed finger is trave~wed near the 
lower border by a raised line. 

The leg-joir~ts are less expanded and less abundantly plumed than 
in the other Iridinn species, and there is no subtermins1 spine on the 
anterior bordw of the meropodites. The 2nd eod 3rd pairs of legs are 
about 14 timee, the 1st pair about If timeo, aud the last pair r little 
over once, the length of the cnrapnce. 

In the Indian Museum are 3 specimens from Diamorld I ~ l a n d  off 
the P& waet and from Akyab, (besides numerous specimens from 
Barnos). The oarapace of nn apparently ~ d u l t  male i~ 11 millim. long 
and 14 miliim. broad. 
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PYXIDOQNATHUS, A. M. Edw. 

Pyrsidogmthus, A. Milne Edwards, Bnll. Boo. Philom. Paris (7) 111. 1878, 
p. 109 : de Man, Notes Leyden M u .  V. 1888, p. 160, and Jonm. Linn. Boo., Zool., 
XXII. 1888, p. 148. 

H~psilogrcrpaus, de Man, Notes Leyden Mns. I. 1879, p. 72 ( i p o  tests). 

Thie genne is closely related to  Varuna and Ptychognathus. It 
differs from Varuna in the same particulars that Ptychognathus does, 
that is to say, the exognath of the external maxillipeds is mnoh broader 
than the ischiognath, and the dactyli of the legs thong11 compressed 
are not dilated. I t  fnrther dif£ers, both from Varurra and Ptychognathus 
in the following charsotera :- . 

(1) the carapace is decidedly transverse, is deep, and is dorsally 
strongly convex in both directions : i t  is also anteriorly deolivous with 
the front deflexed, and its antero-lateral borders are hardly arched : 

(2) tlie antennulea fold transversely : 
(3)  the lower border of the orbit is complete, except oE course a t  

the orbital hiatne : 
(4) the carpopodites and propoditas of the legs are not particularly 

broad. 
Distn'bution : Indo-Pacific in fresh or brackish wator. 

Kq to the Iitdian speoier of Pyxidognathus. 

I. A single spine on the posterior border of the meropodites 
.............................................................. of the legs P. $uc.iatilie. 

11. More than one spine on the posterior border of the mero- 
podites of the legs ..................................................... P. deinnira. 

95. Pyzidognathus dsianira, de Man. 

Pyzidognathus deionira, de Man, Jom.  Linn. h a . ,  Zool., XXII. 1888, p. 148, 
pl. x. figs. 4-6. 

Carapace about Q ns long as broad, convex, smooth, without 
distinction of regions excepting a faintish H-shaped mark in the 
middle. Free edge of front sinuous or four-lobed, tw in the next species. 

Antero-lateral borders of the carapace cut i n t o  three prominent 
acnte teeth (including the outer orbital angle), the first of whioh is the 
largest, and the last of whioli is spine-like. 

Upper border of orbit slightly sinuous, lower border finely denti- 
cnlate. 

Exognath of the external maxillipeds, in the male, very mnoh 
broader than the ischiognath, and having a smooth convex surface. 

Chelipeds in the young male about 1i times the length of the cara- 
pace : inner border of ischium, arm, and wrist denticulate ; inner angle of 

J. 11. 53 
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wrist spinifol-m ; the npper border of the palm is granulate, a finely 
beaded raised line traverses tile lower part of the outer snrface of the 
palm and fixed finger, and there ie a very short eeries of grandee neaz 
the middle of the inner surface of the palm: the palm is nenrly ea 
high as long, and the dactylus is much longer than the npper border 
of the palm and closes against the fixed finger Ly the tip only. 

The 2nd pnir of legs, which are the longest, are not much sl~ort  of 
twice the length of the carapnce ; the 4th pair, which are the shorteat, 
are but little longer t h ~ n  the carapace. I n  all the legs, the meropodite 
has some fine rngositiee 011 its npper surface, a spine near the far end of 
the anterior border, and aomo spiues 011 the posterior border--these being 
most numerous in the case of the 4th pair of legs: and in nll, the 
edges of the 3 terminal joints are hairy but not plumose, nor are these 
joints broadened or compressed 

In the Indian Museum are two very small male specimens from 
Mergni. 

96. Pyddogvathrrlr jltrciatilis, n. sp. 

Carapace transverse, markedly convex, finely pnnctate, the regions 
indicated only by all H-shaped mark i u  its centre. 

Front between two-fifths and a third the greatest breadth of tile 
carapace, deflexed, sinuous or four-lobed, the two middle lobes broad, 
the outer lobes (= inner orbital angles) subacute. 

Antero-latornl borders of the carapace slightly arched, cut into 
three prominent acnte teeth (including the outer orbital angle) of which 
the first is the largest and least acute, and the third is spine-like. 

Orbits of good depth, the npper border slightly sinuous; the 
lower border defiued by a gmnular ridge rnnning cloae bel~ind the 
prominent denticnlnted ridge that bounds the infla-orbital region of the 
armpace. 

Anterior border of buccal cavern prominent, finely crennlate. 
Exoguath in the female broader thnn the ischiognath, and having r 
smooth convex surface. 

Chelipds in the female about as long na the cnrapace, more massive 
than the l e p :  inner angle of wrist acumit~ate: a raised line runs along 
the outer surface of the p ~ l m  and fixed fiuger, close to the lower border: 
6ngem rather sharp though ~pooned a t  tip, dactylus hardly twice the 
length of tile npper border of the palm, longer and rather leas strongly 
tootlled than the fixed fiuger. 

A11 the leg-joints are plnmed, and all the dactyli are long c o m p r e d  
and reourved. In all the lege tbere is a very strong spine i n  the dish1 
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half of the posterior border of the meropodite, and in the firat 3 pairs 
there is a smaller subterminal spine on the anterior border of the same 
joint. The 2nd and 3rd pairs of legs are about 12 times, the 1st pair 
are not quite I f  times, and the 4th pair are about 1+ times the length 
of the campace. 

Colonr mottled dark green. A single female was found clinging fo 
the floate of R firrherman's net iu tlie R. Ichamntty above Bongong in 
tbe Jessore District : its carapace is 15 millim. long and 19 millim. 
broad. 

The legs are obviously adapted for swimming, and the recurved 
dsctyli and spiny meropodites appear to be adaptations to a swift 
current. 

The chief difference between this species and P. deianira-the female 
of the former being compared with the male of the latter-is that in 
this epeciee tlle three terminal joints of the legs are more compressed 
rlld the posterior border of the meropodites ie ~ l p l e d  with a single 
spine. 

Sub-family SESARMINE, Dana. 

S r e r s ~ r ,  Say. 

Bssar~na, Say, Jonrn. Acad. Net. Sci. Philsd. I. 1817, p. 76: Milne Edwards, 
Hint. Net. C m t .  11. 71, and Ann. Sci. Net. Zool. (3) XX. 1853, p. 181 : A. Uilne 
Edwards, Nonv. Amhiv. da Mus. IX. 1873, p. 301 : Kingaley, Proo. Ao. Net. Soi. 
Pllilad. 1880, p. 213 : Miera, Challeuger Braohyars, p. 269 : de Man, Zool. Jdrb. ,  
Syst., 11. 1886-87, p. fM1 and IX. 1895-87, p. 128 : Biirger, ZooL Jahrb., Syet., VII, 
18Q3-94, p 613. 

Pachywma, De Haan, Fann. Japon. Croat., p. 83. 
Holoinetopus, Milue Edw~~rds, Ann. Sci. Nat. Zool. (3) XX. 18S3, p. 187. 

Carapace squarish or actually square (the sides being straight and 
usually netrrly painllel), usually deep (though occasionally shallow arid 
much depreaed), seldom very convex : the gaetric region is almost 
always very well delirnited, and is commouly divided into 5 subregions, 
and in most cases the 4 antero-lateral subregions project as 4 prominent 
post- front a1 tul)eroles. 

The aide-walls of the carapace have everywhere a characteristic fine- 
meshed reticulate texture ns regular ae that of a sieve. This appearance 
is due to a multitude of small uniform granulee arranged ill paire in 
close-set parallel rows: between eaoh pair of gral~nles is a little row of 
bristles, one of which in each row is long and points diagonally forwards. 

The front ownpies half, or more, of the anterior border of the 
carapace, and in obliquely or vertically de0exed. 
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The orbits, which occupy tlie rest of the anterior border of the 
carapace, are ova1 and of good depth : below their outer angle is a deepish 
gap leading into a system of grooves which open into a notell a t  the 
antero-lateral angle of the buccal cavern. At  the inner ~ n g l e  of the 
orbit is the nsual tooth, belonging to the inner of the two fossm into 
which (as in all the crabs of this subfamily) the orbit is so plainly 
divided. The eyes am of no great length. 

The antennnles fold nearly tmnsveraely into rather narrow fossle : 
the inter-antennular septum is very broad. 

The antero-external angle of the 2nd joint of the antenn~l  peduncle 
is a good deal produced: the antenna1 firrgellum, which is slerlder and 
rather short, lies in the orbital hiatus. 

Epistome weH defined, prominent, rather short fore and aft. Buccal 
cavern square. The external maxillipeds leave between them a large 
rhomboidal gnp, which is a good deal filled up by a hairy fringe : they 
are obliquely traversed, from a point behind the anhro-external ~ n g l e  
of the ischium to the antero-internal angle of the merus, by a conspi- 
cuous line or crest of hairs: the palp, which is rather coarse, is 
attached to the rounded summit of the obliquely-directed merns. 

Chelipeds massive-not alwaye so in the female--usually subequal, 
of no great length : palm high and short, the fingers though subacute, 
are hollowed a t  the tip. 

The legs do not usually differ.very markedly in length, though the 
third pair are the longest and the first and last (4th) pairs the shortest : 
the meropodites are thin, and are usually, but not alweys, broad. 

The abdomen in both sexes consists of 7 separate segmente : in the 
male i t  occupies the whole breadth of the sternum between the bases of 
tile last pair of legs. I n  both sexes the second segment, as well as the  
exposed portion of the first, are narrow fore and eft. In the female 
the last segment is small and narrow from side to side, and ie more or 
less impacted in the broad 6th segment : in the male also tlle last seg- 
ment is much narrower than the one that precedes it. 

Distribution: all tropical and subtropical seas: not found in the 
Mediterranean. 

I am not inclined to adopt the subgenera proposed by Dr. de Man, 
although I must admit that his system is convenient in practice, for 
identifying species. 

I may also mention here that specific distinctions based merely 
on the sculpture of the dnctylns of the male chelm are inadmissible, 
es the sculpturing frequently difIers in the two finger0 of the same 
individual. 



Ky to the Indian species of Sesarmn. 

I. Carapace deepish, its length decidedly less than its breadlll 
between the antero-lateral angles, ita aides nearly parallel- 
never markedly divergent posteriorly :- 

1. The inner border of the arm beam, near its far end, 
e large acute tooth: on the npper surface of the 
palm of the male are a t  least two o h w t e r i s t i c  
oblique comb-like ridges: the npper surface of the 
movable finger of the mnle is milled - 

i. Posterior border of the mempodites of the 
legs entire :- 

a. No tooth on the lateral border of the 
oarapace behind the orbital angle - 

a. Front more than half the extent 
of the anterior border of the 
carspace ................................. 8. quadraturn. 

8. Pmnt exactly half the extent of 
the anterior border of the 
carapace.. ............................... 8. pieturn. 

b .  A tooth on the lateral border of the 
carapooe, behind the orbital angle ........ 8. bidens. 

ii. Distal end of the posterior border of the mero- 
podites of the legs acutely narrate (no tooth 
behind the outer orbital angle) .................... 8. Andersoni. 

%I. The inner border of the arm does not end in a large 
spine or acute lobe, thongh i t  may be a little dilated 
distally: there are no oblique peatinated ridges on 
the npper d a c e  of the palm, and the npper surface 
of the movable finger of the male thongh i t  may be 
granular in not milled :- 

i. A tooth a t  the inner angle of the wrist (a 
tooth on the lateral border of the oarapace 
behind the orbital angle) :- 

a. The breadth of the carapace between 
the antero-lateral angles is equal to, or 
more than, the breadth between the 
epibranchial teeth .............................. 8. Edwardai. 

b.  The breadth of the oarapaoe between 
the antero-lateral angles is decidedly 
leee than the bl-eadth between the epi- 
branchial teeth, the sides of the carapace 
being markedly sinuons ..................... 9. Meinerti. 

ii. No spine a t  the inner angle of the wrist :- 
a. Carapaoe and appendages not uniformly 

tomentoae : two acute teeth-the seoond 
of whioh is hardly visible--on the 
lateral border, behind the acute orbital 
angle ............................................... 8, intermedium. 
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b. Carapoae and nppendagos oovered with 
a short but very dense fur, amid which 
are prominent tubercle-like tofts of 
hair: lateral borders cut into three 
blunt lobes (including the orbital angle) 
of equal size ..................................... 8. lanaturn. 

11. Carnpsce nearly square, its length being little leas than its 
breadth between the antem-lateral angles : the inner border 
of the arm ends in an aonte serrated lobe: a very finely 
peotinated ridge traverses the npper surfnce of the palm, 
fore and aft, close to thd upper border: (a tooth on the 
lateral border of the oarapace behind the orbital angle) :- 

1. Carapace deep, ite sides nearly parallel : a transverse 
grannlar ridge on the inner surface of the palm : 
daotyli of the leg6 of good length :- 

i. Upper border of movable finger of male with 
an elegantly milled crest of 40 to 60 fine 
lamellat ................................................... 8. tan ioh tum.  

ii. Upper border of movable finger of male with 
a coarsely crennlate crest ............................. 8. tetmgonum. 

2. Carapace shallow and depressed, its sides divergent 
poateriorly : no transverse granular crest on the inner 
surfaoe of the palm: ductyli of the leg6 short:  (a 
milled crest of about 26 very fine lamellm on the 
upper border of the movnble finger of tlie male) ........ 8. Brockii. 

1x1. Carapace somewhat elongate (its length being decidedly 
more than ita breadth a t  the antero-lateral a~~glea) ,  shallow 
and depressed :- 

1. No tooth on the lateral border of the cnmpace behind 
the orbital angle : lega with remcuknbly broad mero- 
podite and remarkably short propodite : npper border 
of movable finger of male with an elegantly milled 
orest of about 40 fine lamellm ............................... 8. latifemur. 

2. Two teeth on the lateral border behind the orbital 
angle : movable finger without any millirig :- 

i. Post-froi~tal tubercles of tlie gastric region 
sermted: legs with meropodites of good 
breadth and dactyli of good length ................ 8 politt~m. 

ii. Post-frontal tnbercles smooth : legs with rather 
narrow meropoditea and s l~or t  dsotyli ............ 8. ocsanicrm. 

IV. The length of the oarapaoe is just equal to its breadth a t  
the entero-lateral angles: legs long and slender, with 
elongate daotyli :- 

1. Carapace shallow, depressed, perfectly aqnare, i ts  
side8 quite parallel: two little teeth on the lateral 
border behind the orbital angle .............................. 8. Finni. 

8.  Carapace deeyieh, its sides atrongly divergent pos- 
teriorly where its breadth is  much greater than i ts  
length : two teeth (not iucludi~~g the orbital angle) 
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on the lateral border, the posterior one being very 
s m d  :- 

i. Third pair of legs not three times the length 
.......................................... of the oarapaoe 8. longipes. 

ii. Third pair of legs more than three-and-a-half 
timed the length of the oarapnce ................... 8 ,  kraussi. 

97. Seclarma quzcl~atum (Fabr.). 

Cancer quadratus, Fnbricius, Ent. Syst. Snppl. p. 841. 
Ocypoda quadrata, Boeo, Hist. Nat. Crust. I. p. 198. 
Oey@ plicata, Latreille, Hiat. Nat. Crust. &c. VI. p. 47. 
Bssarma quadrata, Milne Edwards, Hist. Nat. Orust. 11.78, and Ann. Sci. Nut., 

Zool., (3) XX. 1853, p. 188. 
Besatma quadratum, A. Milne Edwards, Nonv. Amhiv. du Ma. IX. 1878, p. 802 : 

Miers, Phil. Trans. V O ~ .  188, 1878, p. 480. 
Besnrma quadrota, Richtern, in Mobine' Meeresf. Manrit. p. 157: Kingsley, 

prop. Ac. Nat. Sci. Philnd. 1880, p. 217 : Lenz and Riohters, Abh. Benck. Nat. Ges. XII. 
188, p. 4% : de Man, Zool. Jshrb. Syst. 11.1887, p. 655, pl. xvii. fig. 2 and p. 883, 
and IV. 1889, p. 434, and IX. 1896-97, pp. 181, 182, and Notes Leyden Mus. XII. 
lm, p. 99, and in Weber's 2001. Ergebn. Niederl. Ost-Ind. 11. p. 828 : Thallwitz, 
Abh. Mw. Dresden, 1890-91, No. 8, p. 87: Henderson, Tmw. Linn. SW. ZOOI., (a) 
V. 1893, p. 392: Ortmann, Zool. Jahrb. Byet. VII. 18934, p. 724. 

Grapsus (Pachysoma) aginw, De Hann, Faun. Jap. p. 66, pl. xviii. fig 6. 
Besarina aginis, Kranss, Sndafr. Crust. p. 46:  Milne Edwarde, Ann. Sci. Nat. 

2001. (a) XX., 1868, p. 183: Heller, Novam Ornet. p. 62:  de Man, Notes Leyden 
a h .  11. 1880, p. 22 : Miers, Ann. Nag. Nab. Hiat. (5) V. 1880, p. 312: Kingsley, 1 . ~ .  
supm, p. 213 : Ortmann, Z.C. s w a ,  p. 724. 

S e a a m  ungulata : Xilne Edwards, Ann. Sci. Nat., 2001. (3) XX. 18S ,  p. 186 : 
Kiogaley, 1.c. supra, p. 218. 

Besoma ospsra, Heller, Novara Craat. p. 63, pl. vi. fig. 1 : Kingsley, 1.c. mpra ,  
p. 214 : Yiiller, Verh. Net. Qes. Baael, 1886, p. 476: de Man, 2001. Jahrb. 11. 1887, 
p. 666 and Journ. Linn. SOC. 2001. XXlI.  1887-88, p. 169. 

8esarma melissa, de Man, 2001. Jahrb. Byst., 11. 1887, p. 666, and Jonrn. Linn. 
Sw., Zool., XXII. 1888, p. 170, pl. xii. figs. 6-7, and 2001. Jahrb. Syst., IV. 1889, 
p. 434. 

Caraprrce hardly convex, decidedly broader than long, its length 
being about four-fifth8 its breadth between the antem-lateml angles, 
deep ; the 4 post-frontal lobee prominent equal snd a little rugose trms- 
versely, the rngm being sparsely tufted wit11 hair; the cardiac and inks- 
tin&\ regions very much less distirlct than the gastric: some oblique 
etriatioos on the epibranohinl regions. 

Front deoidedly more than half the greatest breadth of the 
calmpace, not very deep, its free margin Usu~lly but slightly sinnons. 
L ~ t e r a l  borders of carapace nearly parnllel, a little divergent ante- 
riol.ly, without any tooth behind the acute orbital angle. 

The ohelipeds differ in the sexes, being about 12 times the lerlgth 
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oE the carapace in the male and mnch more massive than the legs, b n t  
in the fem~rle hardly 1$ times the length of the carapace and not more 
massive than the legs. In  both sexes the outer surface of the a r m  
wrist atid palm are granular, the granules on the arm and wrist having 
a sqnamiform arrangement, the inner border of the arm beam a 
subterminal spine of large size, the npper border of the arm ending 
in a mnch smaller spine, the inner angle of the wrist is not dentiform, 
and the inner surface of the palm is more or less granular: In  the  
male the palm is a little swollen below and has, on its npper surface, 
some short oblique crests, of which two are most elegantly pectinated : 
in the female the palm is not swollen and the crests are simply granular. 
The dactylus is less than twice the length of the upper border of the  
hand (palm) and its dorsal surface is elegantly milled with from 11 to 19 
blunt, rather coarse, transverse Iamellm: in the female this milling is 
incomplete and very indistinct. I n  neither sex is there any great gap 
between the closed fingers. 

The meropodites of the legs are foliaceona, their greatest breadth 
in the 2nd and 3rd pairs being more than half their length, their 
anterior border ends a t  an acute subterminal spine, and their domal 
surface has some fine transverse squamiform sculpture. The anterior 
border of the last three joints of the legs, and part of the posterior 
border of the last two, is fringed with tufts of bristles. The 3rd pair 
of legs, which are slightly the lougest, are about twice tlie length of 
the carapace, and their dactylna k about three-fourths the length of 
their propodite. 

In the Indian Museum are 42 specimens from both maate of the 
Peninsula, Ceylon, the Andamans and the Nicobars. 

In  a male of good size the carapace is 16 millim. long and 20 
millim. broad. 

Grapeus (Pachysma)  pictue, De Haan, Faun. Japoa. Crust. p. 61, pl. xvi. fig. 6. 
Bsaarma picta, Kmnss, Sndafr. Crust. p. 45 : Milne Edwards, Ann. Sci. Nat., 

Zool., (3) XX. 1863, p. 184: Stimpson, P m .  Ao. Nat. h i .  Philad. 1868, p. 106: 
de Man, Notes Leyden Mns. 11.1880, p. 22, and Zool. Jahrb., Syst., 11. 1887, p. 667, 
and IX. 1896-97, pp. 181, 188, and Journ. Linn. Soo., Zool., XXII. 1888, p. 17l: 
Biirger, Zool. Jahrb., Syst., VII. 1893-94, p. 626: Ortmann, 2001. Jahrb., Syrt., 
VII. 1893-94, p. 726. 

Agrees with S. quadraturn in everytlling but the following parti- 
culars :- 

(1) the carapace is not so broad, its length being about five-sixths 
of ite breadth between the antaro-lateral angles : 
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(2) the f r o n t  is not so broad, its extent being on ly  hal f  the breadth 
of the carapace : 

(3) t h e  meropoditea of the l e g  am n o t  so broadly foliaceons, their 
greatest breadth, in t h e  middle two pairs, being less than l ~ a l f  t h e i r  
leng t,h. 

The Indian Museum poseeases a single speoimsn f r o m  Mergni .  

99. Ee~arma b i h  ( D e  Haau) .  

Grapsue (Pachysonra) bidenr, De Haan, Fann. Japon. Ornat. p. 80, pl. xvi. Bg. 4, 
and pl. xi. fig. 4. 

gesawna bidbM, Dana, U. 6. Expl. Exp. Cruet. pt. I. p. 353 : Milne Edwards, 
Ann. 80i. Nat., Zoo]., (3) XX. 1858, p. 185: Btimpeon, Proo. do. Nnt. Eoi. Philad. 
1858, p. 105: Heller, Novara Crust. p. 64:  Bilgendorf, in v. d. Deoken'm Beiaen 
Ost-Afr., Crnst., p. 91, pl. iii. fig. 8 a :  Roffmann, in Pollen & Van Dam, Faun. 
Madag. C r e t .  p. 24: Miern, Ann. Mag. Nat. Hiat. (5) V. 1880, p. 318, and 2001. 
H. M. 8. Alert, pp. 184, 246 : Kingsley, Prw. Ao. Nat. Eoi. Pbilnd. 1880, p. 214 : 
de Man, Notes Leyden Mns. 11.1880, p. 28, and Zwl. Jahrb., Byat., XI. 1887, p. 668, 
and in Weber's Zwl. Ergebn. NiederL Oat-Ind. 11. p. 830: Lena & Biohterm, 
Abh, 8enok. Nat. Gee. XII. 1881, p. 436: Biirger, Zwl. Jahrb., Byat., VII. 
1898-94, p. 699 : Ortmam, i b i d .  p. 726 : Nobili, Ann. Mns. Qenova (2) XX. 18W, 
p. 289. 

8eaanncr Dwsumiefi', Milne Edwards, I .  c. s u p a  : Tozzetti "Magenta " Crnat. 
p. 146, pl. ix. figs. 8 a-f: Kingnley, Proo. Ao. Nat. 8oi. Philad. 1880, p. 216: de  Man, 
ZwL Jahrb. Byst. 11. 1887, p. 689, and IX. 1895-97, p. 208, and Jonrn. Linn. Boo., 
Zwl., XXII. 1888, p. 177, pl. xii. 5g0. 8-12: Ortmann, Zwl. Jahrb., Syst., VII. 
1893-94, p. 7a6. 

Beranna lividurn, A. Milne Edwards, Nonv. Arohiv. dn MM., V. 1869, Bnll. 
p. 25, and IX. 1878, p. 303, pl. xvi. 5g. 2: B m h i ,  Ann. 80i. Nat., Zwl., (6) 11. 1876, 
Art. 2, p. 88 ( d e  appendages) : Kingsley, tom. eit. supra, p. 216 : de Man, Amhiv. 
f. Natnrger. LIII. 1887, i. p. 381, pl. xvii. fig. 1, and Zool. Jahrb. Byst. 11. 1887, 
p. 660, and J o m .  Linn. Boo., Zool., XXII. 1888, p. 180. 

Besarmo Haacrelli, de Man, Zool. Jahrb., Byst., 11. 1887, p. 668, and Jonm. Linn. 
8w., Zwl., XXII. 1888, p. 176. 

This species very closely resembles 8. quadraturn,  f r o m  which  it 
differs in the following characters :- 

(1) there is a sma l l  s h a r p  too th  o n  t h e  lateral bo rde r  of the 
carapace, immed ia t e ly  beh ind  the outer orbital angle : 

(2) the carapace is slightly lees t ransverse  ( though decidedly broader 
than long)  : 

(3) the transverse ridgos on the upper surface of the dactylne 
of the male ohelm are coarser and shorter and m o r e  tubercle-like. 

In the Indian Mnsenm are 52 specimens  f r o m  the coasts of the 
Bay of Bengal ,  Andamans, Nicobars and Ceylon. 

J. 11. 54 
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100. Senarma Edwardoi, de Man. 

Sesarma Edwardsi, de Man, Zool. Jahrb., Byat., 11. 1887, p. 649, and Jonm. Linn. 
Soc., Zool., XXII. 1888, p. 185, pl. xiii. 5gs. 1-4: Ortmann, Zool. Jahrb., Syst., VII- 
1893-94, p. 721. 

Differs from 8. quadratum in the following particulars :- 
(1) the carapace is equnrer and less transverse, and the four poat- 

frontal lobes of the gastric region are more prominent; the front nlso 
is slightly, but distinctly, broader : 

(3) there is a sharp tooth on the lateral border of the carapace 
immediately behind the antero-lateral angle : 

(3) the upper border of the arm does not end in a spine, and though 
there may be a slight subterminal dilatation of the orenulated inner 
border of the arm there is no large spine : 

(4) there is a sharp tooth or spine just below the inner angk of the wrist : 
(5) tbe upper surface of the wrist and outer snrface of the palm . 

are covered-usnally very closely wvel-ed-with vesicuiou tnberclea; 
and there are smnller and sharper tubercles on the upper snrfaoe of the  
dadylns and tile lower surface of the fixed finger of the chelm: 

(6) there are no oblique pectinated cre~ta  on the palm : 
(7) the male abdomen is singularly broad. 
I n  the Indian Mnseum are 126 specimens, most of which carno from 

the Burma coast from Arakan to Tavoy, the rest from the Gangetio 
delta, the Andamans and Ceylon. 

In  the variety separated by de Man as mar~mana the abdomen L 
not quite so broad as i t  is in the typical form, and the palm of t h e  
male is larger and more swollen. 

101. Benarma intermedium (De Beau). 
&opus ,(Pachysoma) intarmediua, De Haan, F a n .  Japon. C d .  p. 81, pl. xvi. 

88. 6. 
Sesawna intermedia, Milne Edwards, Ann. Bci. Nat., Zool., (8) XX. 1858, p 186: 

Btimpson, Prw.Ac. Nat. Bci. Philad. 1868, p. 106: Heller, Novanr O m t .  p. 64: 
Kingeley, P m .  Ac. Nat. Boi. Philnd. 1880, p. 216 : Miere, Ann. Mag. Net. Hist. 
(5) V. 1880, p. 314: de Nan, Notes Leyden Mns. 11. 1880, p. 26, and Zool. Jahrb., 
Byat., 11, 1887, p. 649, and Jonm. Liun. Boo., Zool., XXII. 1888, p. 188: Ortmann, 
Zocl. Jahrb. Gyet. VII. 1893-94, p. 721. 

Diffe1.s from S. quadratum in the following particnlnm :- 
( I )  the carapace is more quadrate and less transverse, the post- 

frontal lobes are less promineut and mnch smoother, and the front ia 
broader : 

(2) there is a tooth-and sometimes also a second rudimentary 
tooth-on the lateral border immediately behind the orbital angle: 
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(3) there is no large wbterminal spine on the inner border of the 
arm, nor does the upper border end in a spine : 

(4) in t,he corner of the upper aniface of the palm there are in the  
male some oblique granular lines, but  no p ~ d i n a t e d  create ; and on the  
inner sarfaoe of the palm there is a conspicnone transverse granular 
crest : 

(5) the upper surface of the drrctjlus of the male chelm is granular 
in its proximal half, but is not milled with transverse lamellre. 

From 8. Edwardsi i t  is distinguished by numerous cllaracters, but 
the absence of a spine a t  the inner angle of the wrist is suffiuiently 
cliaracteristic. 

In the Indian Museum are 5 specimens from Mergui. 

102. Sesarma Yainerti, de Mau. 

8ssama Meincrti, de Man, 7.001. Jahrh., Syet., 11. 1887, pp. 648, 688, and IX. 
1805-97, p. 166 : Biirger, Zool. Jahrb. Byst. VII. 1893-94, p. 617, and Ortmann, ibid. 
p. 720. 

Besoma tetragoma, Edw. (wee Fnbr.). Milne Edwnrda, Hist. Nnt. Croat. 11. 73, . 
and Ann. Bci. Nat., Zool., (8) XX. 1853, p. 184: A. Yilne Edwards, Nonv. Arohiv. 
du Mns. IV. 1868, p. 71, and IX. 1873, p. 304, pl. xvi. fig. 4 :  Hilgendorf, in v. d. 
Deoken's Beiaen 0~t-Afr . ,  Crust. p. 90: Eoffmonn, in Pollen & Van Dam, Fnnn. 
Madng. Crnet. p. 23 : Hil~endorf, MB. Ak. Berl. 1878, p. 800: Kingsley. Proo. A a  
Nnt. Boi. Philad. 1880, p. 218. 

Carapace convex, especially fore and aft, a little broader than long, 
deep: the 4 post-frontal lobes promiuent, unequal-the outer ones being 
much narrower thau the  middle p ~ i r ;  the cardiac and intestinal regions 
w e  quite distinct, and the usnal obliqne striations are found on the  
epibranchial regions : the whole dorsal surface of the carapace is rather 
profn~ely covered with tufts of hair. 

Front decidedly mow than half the greatest breadth of the  
cnrapace, which is just behind the orbihl  angles, not very deep, its free 
edge sinuous. Lnteral borders of the carapace somewhat sinuous, 
armed with a large tooth behind the orbital angle : there may even be 
n trace of a second epibranchial tooth. 

Chelipeds eubequal, almost equally m~issive in both sexes, about 
twice RE long as  the carnpace. The onler surface of the arm and wrist 
is finely rugose, that of the palm is only pilted: neither the upper nor 
the inner border of the  arm end in a tooth: inner atlgla of wrist 
pronounced but not dentiform: no pectinated crests of any kind on the 
p l m  : the fingers are a good deal arched and meet only a t  tip, the upper 
surface of the dactylus in the male haa a row of iuconspicnous denticles : 
on the inner surface of the palm there is an obliqne granular crest. 
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The meropodites of the legs are foliaceoas, but their breadth is not 
twice their lengtb ; but otherwise the legs are as in S. quadraturn. 

The abdomen of the male is decidedly narrow. 
I n  the Indian Mnsenm are 26 specimens from the Andamans stid 

one from Madras. The carapace of a large one is 33 millim. long and 
38 millim. broad : in the female the carapace is not so broad. 

103. Seearma Andersoni, de Man. 

Bmarma Andaraoni, de Man, Zool. Jehrb., Byst., 11.1887, p. 667, and Jonrn.   inn. 
800. Zool. XXII. 1888, p. 172, pl. xii, figs. 14. 

Campme moderately deep, hardly convex, considembly broader 
than long, the four post-frontal lobes of the gastric region otllg moder- 
ately prominent, nearly equal, pitted ; the cardiac and intestinal ~Segions 
faitltly indicated ; the  oblique striations of the epibranchial region8 
very sharp and distinct, one of them almost projects beyond the lateral 
border as a tooth behind the  orbital airgle. 

Front more than half the greatest breadth of the carapace, not very 
. deep, its free margin a little convex but nearly straight. The lateral 

borders of the carapnce are sliglitly convergent posteriorly: except for 
the  %fore-mentioned projection of the first branchial ridge there is no 
tooth bebind the orbital angle. 

Chelipeds much larger in the male than in the female, but  the 
difference is not so marked as in 5 .  qrtadratum. The inner border of 
the arm ends in a very acute denticulnted lobe : the palm is traversed 
on the outer surface, near the lower border, by a fine raised line, and on 
the  npper surface in the male are numerous short parallel oblique stria, 
one of which nt least is most elegnntly pectinate : in the female these 
crests are less numerous and less distinct : the npper surface of the 
dnctylus of the male is milled, the lamellm increasing in size aud coarae- 
ness from behind forwnrds. 

At tlte distal end of the posterior bordn. of the naeropodktes of the Zegr 
are tltree or fotrr strong syiiwa, decreasing in size from bel~ind forwards, 
but  there is no ~nbterminal spine on the anterior border : in other re- 
spects, except that  the dactyli are slightly shorter, the legs are very 
similar to those of 5. quadmtrtm. The male abdomen is broad. 

I n  the Indian Mnsenm are 8 specimens from Mergui : the carapace 
of the largest is 7 millim. long and 9 millim. broad. 

104. Besarnza lanattrm, n. sp. 

Carapace deepish, dorsally flat, everywhere covered, aa also are the  
appendnges, with a dense fur amid which are fxwely scattered little dense 
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adherent tufts of hair resembling tubercles. When this coveritlg is 

removed tbe surface of the carapace is smooth and polisbed, wit,h the 
gastric region aud its four post-frontal tubercles distinct. 

The length of the carapace is considerably less than its breadth 
between the antero-lateral angles. 

Front a little dore than half the breadth of the carapace, obliquely 
deflexed, its free margin nearly straight. The lateral borders of the 
carapace are nearly parallel and anteriorly are cut into three blunt 
lobes of nearly equal size-including the outer orbital angle. 

The chelipeds when denuded have a smooth surface and sharp bor- 
ders: they are similar in the two sexes, except that they are mnch 
more massive in the male. There is a blunt angular projection a t  the 
far end of the inner border of the arm, the inner angle of the wrist is 
pronounced but not dentiform, and the npper border of tlie palm is 
traversed fore and aft by a fine sharp crest: in the male the palm is a t  
least as high as long: the npper border of the dactylus is faintly 
creuulnte i n  its proximal two-thirds. 

The meropodites of the legs are €oliaceous, but their breadth is less 
than half their length: their borders are entire. The daatyli of the 
legs are claw-like, their length being about three-fourths that of the 
propodites. 

The abdomen of the male is narrow. 
In the Indian Museum are 4 specimens from Bombay and Karacl~i : 

tile carapace of the largest is 8f millim. long and 10 millirn. broad. 

105. Sesarmcr taniolatum, White. 

Eesarma tzniolatum, White, List Crust. Brit. Mns. p. 88 (1847) : Miers, P. 2. S. 
1877, p. 137, and Ann. Mag. Nat. Hist. (6) V. 1880, p. 813: de Man, Notes Leyden 
Mns. 11. 1880, p. 26: Kingsley, Proc. Ao. Nat. Sci. Philad. 1880, p. 218: de Man, 
2001. Jahrb., Syst., 11.1887, pp. 647, 666, and IX. 1895-97, p. 166, and Jonm. Linn. 
Sw., Zool., XXII. 1888, p. 181, and in Weber's 2001. Ergebn. Niederl. Ost-Ind. 11. 
p. 330: Burger, 2001. Jahrb., Syst., VII. 1893-94, p. 615, and Ortmann, ibid. p. 720. 

Sesonna Mederi, Milne Edwards, Ann. Soi. Nat. 2001. (a) XX. 1853, p. 185 : 
Tozzotti, "Magenta" Crust. p. 136, pl. ix. figs. 1 a i .  

Carapace deep, nenrly flat dorsally, square, its length beitlg slightly 
less than its breadth between the antero-lateral angles. A11 tlle regions 
are quite well defined, aud the 4 post-frontal tubercles-the middle two 
of which are not very mnch broader than t l ~ e  outer orles-are very pro- 
minent. The whole dorsum of the CRrRpaCe is covered wit11 tufts of 
hair, which are largest find longest anteriorly. There nre some oblique 
strim on the sides of tlle epibranchial regions. 

Front half, or a little more than half, the breadth of the carapme, 
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not very deep, its free margin strongly sinuous. Lateral borders of t h e  
carapace nearly parallel, armed with one ncnte tooth behind the acnte 
outer orbital angle. 

Tlie chelipeds are eimilar in the two sexes, except that they are 
a good deal more massive and more sharply sculptured in the male. 
They are not quite twiee the length of the carapnce : the outer surface 
of the arm and wrirrt are  granular-rugose, tile onter wrface of t h e  
palm is granular, and there is a transverse granular ridge on the inner 
surface of the palm : the npper border of the arm is crest-like and ends 
in a sbarp tooth, and the distal end of the inner border forms an acute 
angular serrate lobe : the inner angle of the wrist is dentiform : close 
to and nearly parallel with the npper border of the palm rune B fine 
and very fiuely and evenly pectinate crest : along the upper border of 
the dactylus runs a very e leg~nt ly  milled crest of from 40 to 60 fine 
teeth. In  the male the palm is st l e n ~ t  as high rw long, the f i n g e r s  
meet only a t  tip, and the dactylus is about twice the length of the 
npper border of the palm. 

The meropodites of the legs ai-e foliaceons, but their p a t e s t  
broadth is not quite half their length : there is B sharp subterminel 
spine on their anterior border only. T be dactyli of the legs are two- 
thirds, or more, the length of the propodites. The 3rd pair of leps, 
which nre the longest, are a little more than twice the length of the  
carapace. 

I n  the Indian Museum are 9 specimens, from Mergui, the Anda- 
mans, and Penang. The carapace of a large specimen is neat.ly 38 
millim. long and nearly 40 brond. 

106. Senarrna tetragonum (Fabr.). 

Cancer tetsagon~ur, Fabrioins, Ent. Syst., Snppl. p. 941. 
Cancer jasciculnris, Herbat, Krabben eto. 111. i. 49, pl. xlvii. AR. 6. 
Beearma tetragonu, de Man, Zool. Jnhrb., Ryet., 11. 1887, p. 848: Uerrdoreon, 

Trans. Linn. Sm., Zool., (2) V. 1893, p. 898. 

This species closely resembles S. taniol(~tum, from which it differs 
in the folloming cl~aracters :- 

(1) the campace is sligl~tly brondei. : 
(2) the subterminal lobe of the inner border of the nrm is amaller, 

while the tooth at  the inner angle of the wrist. is more pro~ronnced : 
(3) the fine striated crest along the upper border of tlie palm is 

shorter : 
(4) the crest of t>he npper surface of tlie movable finger of the 

chelae is corcrsely cre~iulnte. 
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In the Indian Mnsenm are 8 speaimens from Ceylon, M a h ,  t l ~ e  
Md~anaddi Delta, a t ~ d  the Oangea Delta. The carapaoe of a large one 
is 40 millim. lo11g and 48 millim. broad. : 

107. Sssa~ma Brockii, de Man. 

B e g a m  h c k i i ,  de Man, Zool. Jshrb., Spat, 1887, p. 651, and IX. 1895-97, p. 171, 
and Amhivf. Natnrgea. LIII. 1887, i. p. 373, pl. xvi. fig. 8:  Thallwitu, Abhand. 
Zool. Mos. Dresden, 1890-91, No. a, p. 39: Ortmann, Zool. Jahrb., Byat., VII. 
1898-94, p. 721. 

Resembles 8. t~niolatum, but differs in the following characters :- 
(1) the carapace is shalbw and much depressed, its length is just 

equal to its breadth between the antero-lateral anglee, its dorsal surface 
is not so l~airy, and its sculpture thong11 similar ie not so deeply cut: 
the front is not so sinuous. 

(2) the lateral borders of the carapace are slightly divergent poster- 
iorly, and there are two teeth-the posterior of which is, however, 
extremely small-behind the outer ~ r b i t a l  angle : 

(3) no subterminal spine on the npper border of the arm: no 
transverse granular crest on the inner surface of the palm : 

(4) the milled crest along the upper border of the dactylus of the 
chelm ie lower and haa only abont 25 teeth : 

(5) the legs are longer, their meropoditee are narrower and their 
dactyli-except in the oase of the 1st pair of legs-are bardy Mf the 
length of their propodites. 

In  the Indian Museum there is a yon% male from the Andmans. 
In this specimen the chelipeds are not massive and are very little longer 
t h n  the carapace. 

108. Semrma latifemur, n. sp. 

Closely related to 8. e h g a t s m ,  A. M. Edw. 

This species belongs to the aame natural group as 8. haidaturn, 
f ~ o m  which i t  differs only in the following oharactera :- 

(1) the carapace is shallow and much depressed, and ita length is 
decidedly more than its breadth between the antemlateral angles, its 
dorsal surface is not quite so hairy and its post-frontal lobes are 
deeper cut : 

(2) the lateral borders of the carapace are decidedly diwgmt 
posteriorly and have no tooth behind the orbital angle : 

(3) the male chelipeds are little longer than the carapaoe: the 
crest-like npper border of the arm does not end in a spine : the inner 
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angle of the wrist, though well pronounced, is not spiniform : the 
t~snsverse beaded ridge on the inner surface of the palm is very 
ahort : 

(4) the dactylus of the chelae is not nearly twice the length of the  
upper border oE the palm, and the milled crest on its npper surface con- 
sists of not more than 40 teeth : 

(5) the meropodites of the legs are remarkably foliaceous, their 
greatest breadth, in the caae of the 2nd and 3rd pairs, being more than 
half their length : all the leg jointa are thinner and flatter : 

(6) the dactyli of the legs are remarkably ehort, their length, in 
tlie cnse of the 2nd and 3rd pairs, being less than half the length of 
their propodites. 

In the Indian Museum is a single male from the Andamans : its 
carapace is nearly 36 millim. long, and a little over 30 millim. broad 
across the antero-lateral anglee. 

109. Sesarma politurn, de Man. 

Sesarma polita, de Man, Zool. Jahrb. Syst. 11.1867, p. 654 : Jown. Linn. Boo., 
Zool., XXII, 1888, p. 189, pl. xiii. figs.7-9. 

Carapace shnllow and much depressed, a good deel longer than 
broad, all the regions well defined : the four postfrontal lobes of the  
gastric subregions are deep-cut and very prominent, their snbrior over- 
hanging edges are serrated and their surface beam some transvsrsely 
arranged sharpish tubercles : the two middle lobes are decidedly larger 
than the outer ones. There are no oblique striae on the epibranchial 
regions. 

Front more than half the breadth of the carapace, its free margin 
markealy sinuous. The lateral bordera of the carapace are nearly 
parallel though slightly sinnone : there are two well cut teeth behind 
the outor orbital angle. 

Chelipede equal, and not BO very much longer then the carapace : 
the outer eurface of the arm wrk t  and hand are closely beset with 
small tubercles, which in placee have a sqnamiform look, and the inner 
surface of the palm is granular but ~ I W  no transverse ridge : the inner 
snd outer bordera of the arm, the inner border of the wrist, and the 
npper border of the palm and movable finger are wmpicuouely serru- 
late, and there is also a noticeable dilatation near the far end of the 
inner border of the arm. There are no pectinated cresta of any sort 
on the palm, and the fingers-both surfaces of which are smooth and 
polished-have no large gap between them when closed. 

The legs are ehortish, the 3rd pair being hardly 1+ times the length 
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111. Sesarma Finn;, n. sp. 

Near 8. mcrmlata, de Man. 

Carapaoe shallow, depressed, flat, perfectly square, its length being 
eqnal to its breadth a t  the antero-lnteral angles and ita aides being 
parallel : the regions are indioated, but not emphaaiged, and the 4 poat- 
frontal lobes are sharply prominent, the middle pair being muoh broader 
than the outer ones. 

Front half the breadth of the carapace, deepish, its free edge nearly 
straight : two little teeth on the lateral border of the carapace, behind 
the outer orbital angle. 

In  the chelipeds of the female the onter surface of the arm w h t  
and hand are granular; the upper border of the arm enda acutely, 
and the inner border end8 in a spine; the inner angle of the wrist ia 
pronounced, but is not dentiform; and the upper surface of the palm 
is traversed, fore and aft, close to the upper border, by a fine end finely 
milled ridge. 

Legs long and slender, the 3rd pair being more than 2f. times the  
length of the carapace : their meropoditee are not foliaoeous, being about 
three times aa long as bmad, and they have a subterminal apinnle on 
the anterior border only: their daotyli are long and slender, thoae of 
the 3rd pair being more than three-fourths the length of the propodife : 
the propodites and dactyli of all the legs are fringed with ahorti atif£ 
sharp bristles. 

The species is represented by a small female from the Andamana : 
ite carapace is not quite 11 millim. in either diameter. 

112. Sesarma Zonga'pee, Krauee. 

Serama longipes, Krsnm~, Sadair. Crast. p. 44, pl. iii. fig. 8 : Milne Ed-, 
Ann. Soi. Nat., Zool., (8) XX. 1853, p. 199 : Kingaley, Pmo. A a  Nat. Sci. Phikd. 
1880, p. 216 : de Man, Zool. Jahrb., Spt.,  11.1887, p. 661. 

The length of the oarepace is eqnal to its breadth a t  the antera- 
lateral angles, but 8s the lateral bordera of the carapaoe diverge consi- 
derably, from before baokwards, the greatest breadth of the carap~ae (at 
the level of the 2nd pair of legs) is considerably more than the length. 

Carapaoe deepish, very slightly convex ; its regions are not very 
well defined, but the median longitudinal groove of the gaetrio region ie 
deep, and the 4 post-frontal lobes are sharply prominent, the middle pair 
being much broader than the ontec ones. 

Front half the extent. of the anterior -border of the carapace, the 
free margin slightly einuone: the divergent lateral bordera of the 
carapace have a tooth of good size behind the onter orbital angles. 



Chelipeds in the female not half ae long again ae the carapace : 
the outer surface of the arm and wriat are rngulose, and both surfaces of 
the palm are studded with sharpish grenules : the npper border of the 
arm ends acutely, but there is no spine a t  the end of the inner border; 
the inner angle of the wrist is pronounced, almoat dentiform ; there are 
no granular or pectinated cresta of any kind on the palm : the finger0 
are little bent and leave no large gap between them when closed,' there 
are some sharpiah granules along the npper border of the dactylus, and 
along the lower border of the fixed finger. 

The lege are remarkably uneven in length, the third pair being 
more than 24 times the length of the carapace ; the meropodites are 
not exactly foliaceons, their gre~test  breadth being hardly two-fifths of 
their length, and they have a subterminal spine on the anterior border 
ol~ly ; the dactyli are remarkably long, those of the third pair being ae 
long as their propodites. 

In  the Indian Mnaenm are 2 females from the Andamens: the 
carapace of the larger one is 18 millim. long and U) millim. in its 
greatest breadth posteriorly. 

113. Bmarnra Krauasi, de Man. 

Saarma Kraueei, de Man, Zool. Jahrb., Byat., 11. 1887, p. 662, andJourn. Linn. 
sot., Zool., XXII. 1888, p. 193, pl. xiv. 5gs. 1-8. 

Differs from S. longipes, which it closely resembles, in the following 
characters :- 

(1) the four post-frontal lobes are not so prominent, the outer ones, 
indeed, being very inconspiouous : 

(2) the free edge of the front is more ainuona, owing to the depth 
of the median notch : 

(3) there are two dietinct teeth on the lateral border of the 
carapace, behind the outer orbital angle : 

(4) the outer surface of the wrist and both surfaces of the palm 
are nearly smooth, and there is a row of sharp granules along the 
outer surface oE the fixed finger: the npper border of the arm does not 
end acutely : 

(5) the lege are even longer and slenderer, the 3rd pair being more 
than 3+ timea the length of the carapace : the meropodiba of the legs 
are a t  leaet 3 times as long ae broad. 

In  the Indian Mueenm is e single male from the Nicobare: ita 
carapaoe ie 9 millim. long and 11 millim. in greatest breadth. 

Heller ("Novars" Groat. pp. 64, 65) inoludecl the following rpeoiem in the 
Indian fauna :- 

9. Evdo-, Milne Edwarh, Ann. Sci. Nat., Zool., (8) XX. p. 188 (M8drar). 
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8. indko, Milae Bdludn, tam. cit. p. 186 (Ceylon, Nioobur). 
8. gra'iliprc, Y i h  Edaudr, tom. d. p. 182 (Nloobsn). 

S A E M A T I ~ ,  Dana. 

finhatiawn, Dana, Billinrsn'a h e r .  Joarn. 8ai. (8) XII. 1861, p. 288, rPd 
Prw. Ao. N& eoi. Philad. 1861, p. 851, and U. 8. Expl. Exp. C m t .  pt. I. p. 867 1: 

Kingslay, Prw. Ao. Nat. Soi. Philed. 1880, p. 219 : de Man, 2001. Jahrb., 8yst.. 11, 
1887, p. 869. 

Aietnqrqnus, Mane Ed&, Ann. Boi. N&, Z6ol., (8) EX. 1868, p. 188. 

Thin genus, which I almost agree with Dr. de Man in regarding 
as only a subgenus of Bwarma, differs from Bwanna in the following 
particnlara : - 

(1) the front, instead of being abipptly and vertically deflexed, 
is gidnal ly  dealivons and obliquely deflexed : 

(2) the antero-lateral borders of the carapace are nsnally 8 little 
erched, insteed of being in the same straight line with the poetero- 
lateral bordera : 

(3) the abdomen of the male does not completely coincide with 
t l ~ e  breadth of the sternum a t  the level of the 5th pair of legs ; and 
in the female the terminal segment is not deeply impaoted in the pend- 
timate segment. 

Dietributwn : West Indiee, West coast of Africa, Indo-Paoific. 

Bamatium c r a m ,  Dana, Pmo. Ao. Nat. 8oi. Philed. 1861, p. 861; U. S. Expl. 
Exp. Omst. pt. I. p. 868, pl. u i i i .  %go. 1 cbd: Milne Edwardr, Ann. Sci. Nat., Zool., 
(8) XX. 1868, p. 189: Kingaley, Proo. Ao. Nst. €hi. Philad. 1880, p. 818: de Mlm, 
5101. Jehrb. Byrt. 11. 1887, p. 660. 

Carapace deep, broader than long, broader behind than in front, 
smooth, with very faint indications of regions and no oblique etrire on 
the epibranchial regions : of the post-frontal lobea the two middle o~iea 
alone are distinct, and they are not prominent, they m u p y  almost all 
the space between the orbits. 

The front is half the extent of tile anterior border of the c a m p m ,  
ita free edge ie very little concave in tlie middle line. The anfero- 
lateral borders of the carapace are distinctly arched and are cut into 
2 broed blunt lobes (one of which is the orbital angle) followed b~ a 
rmall tooth. 

Chelipeds "of male ahart, hand above transversely four to fivc 
plicate, externally nearly smooth, moveable finger with four ahorb 
rndimento of spineq oarpne mostly rmooth, a few senate grannlee 
above." In the female the transveme plications of the upper enrfum 
of the hand are very indirtinct and the daotylns in  smooth. 
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Lega no$ muoh campreseed : the meropodites are not broadened, 
there in a Spianle a t  the distal end of their snbrior border : the daatyli 
are slender but are shorter than the propoditea. 

In the Indian Museum is s young femde from the Nicobtun: itr 
oarapace is 8 millim. long and 9 b r d .  

Hendemn (Tmnr. Linn. Boo., Zool., (2) V. 1898, p. 808) denariber a variety 
af B a d i u m  i n d h  (Yilne Edwerda, Nouv. Amhiv. da Mar. IV. 1888, p. 174, pl. 
mi. am. 1-6) from Coohin. 

Matamama, MPne Edw8rda, Ann. M. Nat. Zool. (8) XX. 1868, p. 188: Kingoley, 
Proc. M. Nat. Sai. P h i U  LBBO, p. 811 : de MUI, ZooL Jahrb., 8y.t. IX. 1896-91. 
p. 1m. 

The moat marked difference between this genna md Stwarma, which 
it closely reaemblea, ie that the tooth st the inner angle of the orbit 
meeta the thickened angle of the front, EO as to completely exclude the 
antenna, from the orbit. 

The regions of the arapoe ere not defined, and the poet-frontal 
t n b e ~ l -  are inconspionona : the front is vertically deflexed aa in Sedurmu, 
bnt ie deeper and overhangn the epietome : the retionlate appeerance of 
the pterygoetomian and neighbouring regions ie finer, aloeer, and more 
oonfneed: the orbits are more open below: the antennee are mnoh 
smaller : the legs are not so broad and compressed. 

The Metiuemrmakr are land and heh-water  crab of the Tndo. 
Pacific region. 

115. Metasesarmu Rousssauxii, Edw. 

Afetusasarnur Rowreauaii, Milne Edrrards, Ann. Boi. Nat., Zool. (8) XX. 1858, 
p. 188, end Amhiv. dn Mnr. VII. 1866, p. 168, pl. x.flga. 1 a-o: Kingsley, Proo. do. 
Nat. 80i. Philad. 1880, p. 211 : de Man, ZooL Jabrb, Byst, IV. 1889, p. 439, and IX. 
189697, p. 138, and X. 1898, pl. xxix. fIg. 28, and in Weber'r Zool. Egebn. Niederl. 
Oat-Ind. 11. p. 860: Henderron, Trans. Linn. 8w., Zool., (a) Vd 1888, p. 892% 
Ortmann, 2001. Jahrb., Syat., VII. 1808-94, p. 717. 

Beurnnu dub* de Man (w A. M. Edw.), JOIIRI. Linn. &o., Zool., XXII. 1888, 
p. 168. 

Carapace deepish, a little broader than long, smooth to the naked 
eye, elightly oonvex fore and aft : a short semilunar groove eepnratea the 
gastrio from the oardiao region, and there is a median longitndinal 
pat-frontel g m v e  of some depth : the middle pnir of poet-frontal 
tubemlea are diefinof, though not prominent, but the outer ones are 
hard1 y distinguishable. 
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Front a little more than half the breadth of the carapace, vertical, 
deep, somewhat spathnlate, the free edge convex and very elightly 
sinuous. 

Sides of the carapsoe slightly curved and convergent poeteriorly, 
no tooth behind the outer orbital angle. 

The chelipede are longer and more mansive in the male, but are 
otherwise similar in both sexes: in the male they are less than 1+ times 
the length of the carapace. To the naked eye they are smooth, exoept 
for a patch of vesicnlous granules in the middle of the inner surface 
of the palm. The inner angle of the wrist ia sharply pronounced, and 
the upper border of the palm and of the base of the daotylns have a 
few small blunt sermlations. The palm is as high 8a long, the da.cty1t.m 
is about 1i times the length of the npper border of the palm, t h e  
fingers, though a little hollowed a t  tip, ale snbacnte and have no gap 
between them when closed. 

Legs rather slender, smooth and unarmed to the naked eye : the  
meropoditee are not broadened : the dactyli are as long as their pro- 
podites and like them are fringed with dark spine-like bristles. The 
3rd pair of legs, which ere the longest, ere lees then twice the length 
of the carapaoe. 

I n  the Indian Museum are 61 specimens from the Andnmans and 
Nicobars, Mergni, Ganges Delta, Madms, and Minnikoy (Lrtccadivea). 
Many of the specimens were taken on lend, hiding under timber, in 
which situation their cnrions mottled colomtion must be protective. 
The largest specimen has a carapace 14 millim. long by nearly 17 broad. 

CLISTOC(ELOYA, A. M. Edw. 
Clistoeceloma, A. Milue E d w d s ,  Nonv. Amhiv. dn Mns. IX. 1873, p. 810 : 

Kingaley, Proo. Ao. Net. h i .  Philad. 1880, p. 219. 

Differs from Sesatma only in the following characters :- 
(1) the tooth a t  the inner angle of the lower border of the orbit 

meets the front, as iu Metasemrma, so aa to completely exclnde t l ~ e  
ante~lnm from the orbit : 

(2) the reticulation of tho sidewalls of the carapace resembles 
that of Sesarma, bnt, OII denudation, the lines of granules are found to 
be absent, so that the meshwork is made up of haim entirely : 

(3) the merns of the externel mexillipeh is shorter. 
From Metasesamaa this genua is distinguished by the lobulation of 

the doraum of the carapace and the dentate lateral borders. 
If Metasesarnaa is to be classed as a subgenus of Serarma as it hae 

been, and with nndoubted reason, by Dr. de Man, the eame course 
might be treken with Clistocceloma. 
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alistmaloma bolonsa, A. Milne Edwards, Noav. Amhiv. do Mae. IX. 1873, 
p. 311, pl. xvii. flg. 1. 

The whole body and the appendages, except the tipa of the dactyli 
of the lege, are everywhere oovered with a dark dense adherent fur, 
amid whioh, on the dorsal sspect, ere numerous clumps of tomentnm 
that look like tnbercles : the legs, in addition, have a ehaggy fringe of 
warae hair. 

Carapace square, aa long aa broad, somewhat depressed: when 
denuded i t  ie emooth and polished, with all the region8 well defined and 
boldly and symmetrically lobulated, and the post-frontal lobes promi- 

' 

nent, the outer onea being again subdivided into two tubercles. 
Front much more than half the breadth of the carapace, nearly 

vertically deflexed, deepish, ite free margin sinuous snd turned up to 
form a trer~chant horizontal edge. 

The lateral borders of the carapace are cut, anteriorly, into three 
lobes inclnding the outer orbital angle. ' 

Chelipeds subequal, nearly eimilar in size in both eexea, not more 
mamive than the lege, ahorter even than the le t  pair of l e e ,  which are 
little longer than the carapace. When denuded they are emooth, 
except that the npper enrface of the wrist ia a little lumpy : the inner 
border of the arm ie s little convex distally, but doe8 not expand into 
an undoubted lobe : the palm is higher than long, but is by no means 
ewollen or maseive, and in the male only its npper surfaa  is traversed, 
obliquely fore and aft, aa close ss possible to the npper border, by a 
fine microscopically-pectinate orest: the fingem are subacute, though 
slightly hollowed a t  tip, and have no wide gap between them when 
closed, and the fixed finger is shorter and deeper than the dactylne, the 
dactylue ie nearly twice aa long aa the npper border of the palm, aud in 
the male its npper border is milled with about 14 or 15 lamellm. 

Legs markedly unequal : the third pair, which are the longest, are 
not quite twice ss long aa the carapace. In  all, the meropodites are 
thin and broad, and the daotyli are not two-thirds as long as their 
propodites. 

I n  the Indian Museum are a male and two females from the 
Nicobara. The carapace of the largeet ie 19 rnillim. in either diameter. 

117. CYlwtoea2oma marguhe ,  de Man. 

( l l i s t o c a ~ a  merguisnsie, de Man, Jonm. Linn. Boo., zool., XXII. 1888, p. 196, 
pl. xiii. fig. 10, &nd Notes Leyden Mar. XII. 1890, p. 92 :- end Zoo]. Jabrb., ByrL, 
IX. 1896-97, p. 889, and X. 1898, pl. xxxi. flg. 40. 
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Thie epeciee diffem from 0. bakwus in the following particnlara :- 
(1) the oarapace is decidedly broader than long, ita lobnlationr rue 

not nearly EO bold and oonvex, and the outer poebfrontal lob* may 
be entire: 

(2) the free edge of the front ie not turned up to form a trenchant 
horizontal oreet, although it ia well d e h e d  : 

(3) the chelipede of the male are far more mamive than any of the 
legs ; the inner border of the arm ia dilated distally ; the palm ie e good 
deal swollen, the pectinate meet that travereee ita upper enrfnoe is 
longer, and ita inner surface ie more granular; the fingera are more 
widely eeparated when closed, and the lamellar tnberolee dong the 
upper border of the hctylna are more nnmelwne : 

(4) it ia a smaller epeciee. 
I n  the Indian Mnaenm are 10 epecimene from the Nicobars : the  

carapace of the largeet egg-laden female is 10 millim. long and 12 
broad. 

METAPLAX, Edw. 

Metuplas, Milne Edwerd., Ann. Soi. Nat. Zool. (8) XVIII. 1 1 2 ,  p. 161. 
Rhaconotus, hnteecker,  Amhiv f. Natarger. XXII. 1866, i p. 140, .ad 

Kingsley, hoo .  Ao. Net. h i .  Pbilsd., 1880, p. a18. 
Metcpplrrw, de Mm, Jorun. Linn. k., Zool., XXII. 1888, pp. l68-165. 

Carapace quadrilateral, eomewhet depreeeed, a good deal broader 
than long, the regione well or fairly defined and the cervical and 
branchial grooves distinct. 

Front declivous, ite breadth about a third or a fourth that of the 
carapace, the oonvexity of ita free edge impinges on the epietome to 
help in forming the broad interantennnlary aeptnm. 

Lateral bordera of the oarspace straight, or e little arched anteriorly, 
nearly pnrallel, cut into 4 or 6 h t h  of which the last one or two are 
very inconepicnous. The posterior part of the eidewalla of the 
carapace with some heire curving towar& the incurrent branchial 
opening. 

Orbita of good depth: their outer wall inoomplete, their lower 
border crenulate : the eyes do not fill the orbita and the eyeatalks am 
not prolonged. 

The antennulea fold nearly transversely: the aeptnm between 
them ia broad. The antennae lie in the orbitel hiatw, their basal joint 
in extremely rhort, their hgellnm ia of fair length. 

Epistome short, but well d&ed and prominent: buccal csvern 
sqnarieh : the external maxillipedp leare between them o largb rhomb- 



oidal gap, in which the mandibles are exposed : a b r a d  obliqne groove, 
bounded internally by a liue of hairs, rnns from a point behind the 
ctntero-external angle of the ischiurn to the anterior edge of the merns : 
the merus is truncated, and the foliaoeous propodite articulates near ita 
antero-external angle. 

The chelipeds difFer very markedly in the sexes: in the female 
they are shorter and slenderer than the legs, but in the male they are 
longer and mnch more massive than the legs. I n  the male there ie 
always a short obliqne horny crest, either on or close to and parallel 
with, the inner border of the arm, as in many species of Macropithcrlmus : 
it probably, aa Dr. de Man suggests, is scraped against the lower border 
of the orbit to produce a musical sound. 

Legs elender, the first and last paire mnch shorter than the 2nd 
aud 3rd pairs-the 3rd pair the longest. 

The abdomen in the male does not quite cover the sternum between 
the betlea of the last pair of legs : i t  may have all 7 segments distinct, 
or, rarely, the 3rd 4th and 5th segments mny be fused together : in the 
female all 7 segments are separate and the 7th is small and deeply 
impacted in the 6th, aa in Besarma. 

Distribution : Estuaries and mndflats of the Oriental littoral. 
The species of M e t a p h  have many points of resemblance with the 

Ocypodoid genus Maorophthalmus, and this is all the more likely to lead 
to confusion aa the two genera share the same habitat and have the 
same manner of life; but there is no doubt of the true position of 
Metapklz among the 19esarminar. 

Key to the Indian qecies of Metaplax. 

I. Anterior border of oarpi and propoditem of lega spiny : 
ohelipeds in the male 8 timea the length of the oaraptwe....... M. crenulata. 

11. Anterior border of wrpopoditee and propoditem of legs 
smooth : male chelipede less than 8 timee the length of the 
carapaoe :- 

1. D a c t y l ~ ~  of ohelm of male without any prominent 
lobe on ita dentary edge : ohelipeds of male eq-1:- 

9 i. 8rd 4th and 6th abdominal segmenta fused 
together in the male .................. .......,.......... M. indim. 

ii. All the abdominal aegmente seprvate :- 
a. Length of the carapace about three- 

fourths the breadth : orbital portion of 
lower border of orbit with 4 or 6 teeth... M. dentipee. 

b. Length of the oarapece lees than three- 
fonrtlre the breadth: orbital portion of 
lower border of orbit with 9 or 10 teeth... Y. distineta. 

J.  11. 56 
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2. Dectylne of ohelm of male with ,a prominent lobe 
projecting on the dentary edge: ohelipede of male 
markedly unequal :- 

i. Palm of larger cheliped of male longer than high. M. alegaw. 
ii. Palm of larger cheliped of male higher than long. 41. intermedia. 

dietaplam indicw, Milne Edwnrde, Ann. 8ci. Nat., 2001, (9) XVIII. 1862, p. 161, 
and Archiv. du Xue. VII. 1855, p. 165, pl. xi. figa. 2 -Zc .  

Carapace about two-thirds as long ae broad, deepish, a little convex, 
its surface smooth, the reg io~~s  and the cervical a d  epibranchid grooveo 
faint. 

Front about e third the gmstest breadth'of the carapace. Lateral 
borders of the oarapace nearly atrsight, cut into 4 teeth, of which the 
firet 2 are large, the 3rd very small, and the 4th very inconapicuoue. 

Lower border of the orbit of tlie male continued to the level of the 
b t  notch in the lateral border of the carapace, unevenly m u l a t e .  

Chelipeds of the male equal, more than 2f  times the length of t h e  
carapace, smooth nnd unarmed, to the naked eye: arm long and slender, 
projeoting far beyond the carapace, i ts  musical crest is almost on tho 
inner border, close to its proximal end : palm nearly twice as long ae 
high, increasing in height from ita proximal to its diatal end : fingers 
slender, aoute, not noticeably ohannelled and only moderately inonrved, 
neither of them have any large lobes on their dentary edge, the dactyl- 
is hardly shorter tiran the upper border of the palm, and though i t  ie 
deflexed is not hooked. 

Lege qnite unarmed, the carpopodites end propodites of the two 
middle pairs remarkably tomentose : the third pair of legs are a little 
more than twice as long as the carspace. 

The 3rd 4th and 6th abdominal segmente of the male are fPeed 
together-though the sutures are not obliterated on either side, but 
only in tbe middle-to form a single piece. 

In  the female the chelipeds are very slender, qnite smooth, a 
little longer than the c a r a p e ,  and the lower border of the orbit is 
finely and evenly serrlnte.  

In  the Indian Museum are a m l e  and a female from Karachi : bhe 
carapace of the male i s  10 millim. long and 14'5 millim. broad. 

119. Metaplaz distdncda, Edw. 
Meh~pZuu dintinetur, l i l n e  Edwerdr, Ann. 80;. Nat., Zool.., (3) XVIII. 1868, 

p. 162, pl. iv. fig. 27 : de Man, Zonrn. Linn. Soc., Zool., XXII. 1888, p. 158, pl. L 
figr.7-9 : Henderson, Trans. Linn. Boo., ZooL, (a) V. 1898, p. 891. 
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Differe from M. indica in the following chnracters :- 
(1.) the ctw~paae is more than two-thirds-nearly three-qnarters- 

as long as broad : 
(2) the lower border of the orbit of the male is prolonged to the 

level of the second notch in the lateral border of the carapace, and 
its orbital portion is cat into 9 or 10 little, blunt, obscurely-bilobnlate 
teeth, which decreaae very rep la r ly  in size from within outwards : 

(3) the chelipeds of the male are hardly 2+ times the length of 
the oarapace ; the arm haa denticnlate borders-the inner border being 
a little dilated distnlly-find is not elongate and elender,  it^ musical 
crest rans obliquely away from the inner border and is nearer to the 
middle of that border: the palm is only about half again as long as 
high : the fingers are obliquely-truncated and ol~annelled a t  tip, the 
fixed finger h l l ~  a lobe (thongh not a very large one) on ite dentary 
edge, the dactylus is herdly shorter than the npper border of the palm 
and has a strong hook-like cnrre : 

(4) the anterior border of the meropodibs of the lega is armed, 
in t l ~ e  fimt and laat paira with a single subterminal spine, in the middle 
two pairs with several spines ; the tomenturn on the mrpopodihs and 
propodibs of the middle two pairs of legs is not so thick : 

(5) the abdomen of the male consists of 7 aeparate s e p e n t a .  
In  the I~ldiall M~~seum are 8 specimens from Madras, Coconada, 

Merp i ,  and the Nicobara: the cnrapece of the largest male is 15 
millim. long and 21 b d .  

120. Metaplaz dentipscr (Heller). 

Helice dentipw, Heller, No- Crust. p. 62, pl. v. 0g. 5 : Kingaley, Proo. Aa 
Nat. 80i. Philad. 1880, p. 220. 

Metaplaa dentiper, de Man, Jonrn. Lina. Boa., Zwl., XXII, 1888, p. 162, pl. xi. 
5ge. 1-8. 

This is little more than a lnrge variety of M, distitacta, from wbich 
it  differs in the following particulars :- 

(1) the campme is less transverse, its length being slightly more 
than tl~~aee-fourths of its breadth : 

(2) the lower border of the orbit of the male is divided, in its 
orbit,al portion, into 4 or 5 blunt, broad, compressed teeth deareasing 
in size from within outwards, and each tooth hrra a little cusp a t  its 
outer end : 

(3)  in the chelipede, the inner border of the arm is more dilated 
distally; the lobe on the dentary edge of the fixed finger is not so 
convex, and the d~ctylue is ss long ae the npper border of the palm 
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and is not so strongly hooked; the dactylw also sometimes hns an 
enlarged tooth-not a distinct lobe-near the middle of its denterg 
border : 

(4) the anterior border of the meropodites of the legs is very often 
quite free from spines, but sometimes there are inconspicnone spinnles 
where spines exist in M. dbtincta. 

In  the Indian Museum are 23 specimens from the banks of tlto 
Hooghly, the mud-flats of Arakatl and Tenasserim, and Mergni. The 
carapace of s large male is a little over 21 millim. long and 29 millirn. 
brond . 

121. Metaplax ebgancr, de Man. 

Metuplo8 elegans, de Man, Jonrn. Linn. 8w., Zool., XXII. 1888, p. 161, pl. xi. 
figa. 4-6, and Zwl. Jahrb., Syst., VIII. 1894-95, p. 696. 

Metuplam eraasipes, de Man, in Weber's Zool. Ergebn. Niederl. OstInd. 11. 1892, 
p. 826, pl. xix. fig. 12 (+so tests). 

Resembles M. indica in the form of the carapace, but can be re- 
cognized by the following characters :- 

(1) the groves of the carapace are fainter : 
(2) the lower border of the orbit instead of being irregularly ant 

into dentiform lobules is very finely and regularly pectinate : 
(3) the chelipeds in the male are not Bf times aa long IU the cam- 

pace and are distinctly unequal, the hand of one being decidedly larger 
than ita fellow : the alm is not elongate, its edges are granular, and ita 
musical crest, which is very fine, stands a t  the middle of the inner bor- 
der, running obliquely parallel with that border: the larger palm is 
only a little longer than high and its inner surface is granular, i ts  
fingers are obliquely truncate and strongly channelled, snd both of 
them have a lobe near the middle of their dentary border, the dactylus 
also is strongly curved, a t  any mte in the larger hand : 

(4) in tlte first pair of legs tlie meropodites have a single snhter- 
minal spine on the attte~.ior border, in the 2nd pnir there are from 
three to six spines, and in the 3rd and 4th pairs from seven to ten : 
moreover a t  the extreme distal end of the poetmior border of the 
meropodites of the two middle pnirs of legs there may be two or three 
spinnles : 

(5) the abdomen of the male is broader, and has all 7 segmenta 
separate. 

In the Indian Museum are 32 specimens from the Godavari Deltn 
end from Mergui: the carapace of the largest male is 10.5 millirn. long 
sud 16 broad. 
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122. Metaplux in-ia, de Man. 

Metaplam intmdius, de Man, Jonm. Linn. Sw., Zool., XXII. 1888, p. 166, pl. 
xi. figs. 7%. 

Differs from M. indica in the following characters:- 
(1) In  the male the lower border of the orbit is continued a little 

beyond the first notch in the nntero-lateral border of the carapace, and 
a t  its inner end it is cut into a series of 5 or 6 little even teeth that 
decrease in size from within outwards, and then it gradually becomes 
minutely and regularly pectinate : 

(2) the chelipeds of the male are markedly unequal, the difference 
in size being in the hand: their length is about 2+ times that of the 
carapace: the nrm is of no great length and is somewhat broadened 
ncrose the middle, ita edges are granular, and its musical crest lies in 
the middle of the inner border, close to and nearly parallel with that 
border: the palm has granular edges and is much compressed'at ih 
anteminferior comer ; in the larger cheliped the hand is at bast as high 
a.9 long : the fingers are obliquely truncated and strongly channelled ; 
in the larger hand the dactylus is hooked and has a lobe on its cutting 
edge near the proximal end, while the fixed finger is broad, is thin and 
compressed a t  ita b u a l  end, and presents on its cutting edge a notch 
(corresponding with the l o b  on the dactylus) followed by a hiSh lobe 
that descends obliquely to the tip of the finger : 

(8) near the far end of the anterior border of the meropodites of 
the legs is a spine : 

(4) the abdomen of the male has all 7 segmeuta distinct, and is 
rather broadly triangular. 

I u  tlie Indian Museum are 11 specimens from tlie Godavari Delta, 
the aangetic Delta and Sdergni. The carapace of the largeat male is 
9; millim. long and 15 broad. 

Rhaconotus crenulatrur, Qeratcreoker, Aroh. f. Naturges. XXII. i. 1866, p. 142, 
pl. v. fig. 6: Kinpley, Prm. Ao. Nat. Soi. Philad. 1880, p. 218. 

Meletaplam crenulatus, de Man, Jonm. Linn. Sm., Zool., XXII. 1888, p. 156, and 
Zool. Jahrb., Syet., IV. 1889, p. 439. 

Carap~ce abont three-fourths as long a8 broad, convex, with the 
regions well defined and the cervical and epibranchial furrows deep and 
coarse, its surface pitted. 

Front about n fourth tho greatest breadth of the carapace. Later81 
bordem of the carapace cnt into five teeth, the edges of which are 
serrated ; the ~nter ior  part of the 1atel.al borders is distinctly arched. 
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The lower border of the orbit, in the male, extends beyond the 
first notch of the lateral border of the carapace, ita inner end ie sharp 
entire and sinuous, but d l  the rest of its extent is elegantly beaded. 

Chelipeds of the ma.le three times the length of the carapace, the  
borders of the wrist and hand, and the inner border of the wrist, 
sharply granular or serrulate : arm long and slender, somewhat dilated 
a t  its proximal end, the musical crest close to the proximal end aild 
almost on the inner border : the palm gradually incre~ses in height from 
behind forwards, its greatest hoight is abont half its length, along the 
middle of ita inner surface is  a row of granules ending in a granular 
patch: fingers slender, acute. incurved, not channelled, the extreme 
length of the dactylus is only abont three-fou~*tha that of the upper 
border of the palm: there are no prominent lobes on the dentary edges 
of the fingers. 

Both borders of the meropodites of the legs, as well as the anterior 
border of the carpopodites and propodites, are spinulate. The third 
pair of legs are nearly as long as the male chelipeda. 

In the abdomen of the male, which is narrow, all 7 eegmente are 
distinct, the penultimate segment being square. 

In  the female the ohelipeds are very slender and are abont 1+ 
times the length of the carapace, and the lower border of the orbit is 
elegantly pectinate. 

In the Indien Museum are 11 specimens from the Sanderbnnds 
and Mergui. The carapace of the largest male is 30 millim. long and 
90 broad. 

Sob-family PLAQUSIINB, Dana. 

PLAQU~IA, Latreille. 

Plagunia (part), Latreille, Gen. Crust. e t  Ine. p. 33 (1806) : Dcsmsrest, Consid. 
Gen. Crnst. p 126 (part): De Haan, Fenn. Japon. Croat. p. 31: Milne Edwarda 
(part), Hist. Net. Crust. 11. 90, and Ann. Bci. Nat. Zool., (8) XX. 1863, p. 178: 
Miera, Aun. Mag. Nat Hint. (6) I. 1878, p. 148, and Challenger Braohywa, p. 271 : 
Kingsley, Proo. Ao. Nat. 80i. Philad., 1880, pp. 189, 223. 

Philyra, De Haan, 1.c. mcpa. 

Carapace subcircular, depressed, the antero-lateral borders toothed. 
Tile interorbital space is broad, being nearly s third the greatest 
breadth of the carapace ; but there is no true front, so thnt the anten- 
nular fossre, iuto which the ~lltennules fold nearly vertically, are visible 
in a dorsal view as deep clefts in the anterior border of the carapace. 
The intorantennular septum is broad. Orbits deep : the antennre e h d  
in the wide orbital Iliatun, their flagellum is bhort. 



Epistome short: bncoal oavern sqnesish, ite anterior border ie 
crenate aud projects strongly in a horizontal direction. The externnl 
mexillipeda do uot meet acroaa the buccal cavern, but the space between 
them, which is not very broad, is occluded by bristles : their merne is  
as broad ae the ischinm and carries the palp a t  its summit: their 
exognath has nofEagellum. 

Chelipeds and legs dorsally rugose. Chelipeds subequal: in the  
male they are more massive than the legs, and longer than those of the 
firat and last pairs, in the female they are shorter and slenderer than any 
of the legs : the fingers are stout and have rounded hollowed-out tips. 

Legs very stont, with broad maasive meri and short stout s e m t e d  
dactyli. 

The abdomen of the male is triangular and rather broad : i t  covers 
a11 the sternum between the last pair of legs, and i t  may have all 7 
segments distinct or the 3rd 4th and 5th fnsed. In  the female the 
abdon~en is broad and consist8 of 7 segments, but  the 3rd 4th and 5 th  
do not move independently of one another. 

Distribution : all warm seaa, and extending into the Mediterranean. 
I n  habit the Pkagusias to a certain extent resemble the Qrapri, 

dodging about rocks that  are awash a t  high tide, and hiding in crannies 
when pursued. They also resemble Varuna in being able to make 
themselves a t  home on drift timber in the open sea. This will aocount 
for the very wide range of some of the species. 

The presence of two species in the Mediterranean implies nothing, 
of itself, for they may very probably have been carried there by ships. 
On the " Investigator " one could always see a Plagusia adhering to the  
ship's side near tlie water-line. 

121. Pluguria dqwedsa var, oquclmosa (Hbet.). 

? Cancer depressw, Herbat (nee Fabr.), Krabben &a. I. ii. 117, pl. iii. flgs. 36e-b. 
Oancer rqwmosw, Herbst, I. 11. 260, pl. a fig. 118 (v. Hilgendorf, SB. Qea 

Nst. Frennde, 1682, p 24). 
Plopuia squamosa, Latreille, Qen. Crust. p. 84 and Nonv. Diot. Hit. Nat. XXVI. 

p. 688, and (2) Enoyol. MKthod. X. 1826, p. 1% : Larnarok, Hist. Nat. Anim. Sam 
Verh. p. 246: Milne Edwardr, Hint. Nat. Crust. 11. 94: Kranss, Sndafr. Crust. 
p. 42 : Milne Bdwnrds, Ann. Soi. Nat., Zool., (8) XX. 1863, p. 178: Heller, SB. 
Akad. Wien, XLIII. 1861, p. 863, and Novara Crust. p. 81 : A. Milne Edwarde, 
Nonv. Arol~iv. dn Mw. IX. 1878, p. 208: Biohters, in Mobirm, Meered. Ma~rit. 
p. 167 : Hilgendorf, SB. Gem. Nat. Brennde, Berlin, 1882, p. 24. 

Plaguma tubereulato, Lnmamk, 1 .  c. p. 247 : Latreille, Encyol. M6thod. X. p. 146 : 
Milne Edwards, I .  c. p. 94 : Mien, Ann. Mag. Nat. Hiet. (6) I. 1878, p. 148: 
Haawell, Cat. Anrtral. Croat. p. 110: Miiller, Verh. Qer. Baael, VIII. 1886, p. 476 : 
de Man, Notes Leyden Mns. V. Jw p. 168, and Zool. Jahrb., Syst., IX, 1895-97, 
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p. 368 : Ortmenn, h 1 .  Jahrb., Syst., VII. 1893-94, p. 780 : M. J. B 8 t h b ~  P. U. 8. 
Net. M a .  XXI. 1898, p. 605. 

PlagusM irnmactdata, Lamarok, 1. c. p. 247 : Miere, I. c, p. 160, and Challenger 
Braohynra, p. 278, pl. xxii. fig. 1 : Hmwell, 1. c.: de Man, Arohivfiir h'atwgea. 
LIII. 1887, i. p. 371 : Cano, Boll. Sw.  Net. Nspol. 111. 1889, p. 246: Henderson, 
Trane. Linn. Sw.,  Zool., ( 8 )  V. 1893, p. 891 : Ortmann, 1. c.: Nobili, Ann. Mne. 
Genov. (2) XX. 1899, p. 271. 

PlagueM deperso, Latreille (nec Fabr.), Encyol. Af6th. X. 1% : Milne Edwards, 
Hiat. Nat. Drat.  11. 98, and h n .  Soi. Net., ZooL, (8) XX. 1863, p. 179: Heller, 
Noram Ornet. p. 61. 

PlagusM otientulis, Stimpeon, Proc. Ao. Nat. 8oi. Philad. 1858, p. 103, and Ann. 
Lyo. Nat. Hint. New Pork, VII. 1860, p. 881. 

A11 the regions of the carapace are distinct, and the surface is 
covered with flat pearly or squamiform tubercles whioh are fringed 
anteriorly with little close-set bristles of uniform length. 

The tubercles vary: sometimes they are prominent, sometimes 
depressed, and sometimes they are almost obsolete on the moet convex 
portions of tho carapace. The little fringes of bristles also vary: some- 
times they fill all the space between the tubercles, aomtimes they can 
only be made out with a lens, sometimes they are absent. 

The antero-lateral border of the carapace is armed with four teeth 
(including the orbital angle) which decrease in size from before back- 
wards. The epistome is prominent beyoud the anterior border of the 
campace and is usually cut into seven lobes. 

The chelipeds of the adult male are massive and are about half 
again as long as the carapace, but in the female they are slender and 
only about as long a~ the carapace. The inner angle of the wrist is 
coarsely dentiform : the tubercles on the npper surface of the palm and 
dactylus are arranged in high relief in longitudinal rows, those on the 
outer surface of the palm-especially a t  the npper part of it-have s 
tendency to fall into transverse rows. 

On the posterior edge of the doraal surface of the bseipodites 
of the legs ie a subacute tooth or blunt lobe with entire edges, this tooth 
being most conspicnone iu the 2nd and 3rd pair of legs: on the anterior 
border of the meropodites there is a single strong spine, subterminal in 
posit,ion : the upper surface of the carpopodites propodites and dactyli ie 
traversed longitudinally by a dense strip of long bristles. The 3rd pair of 
legs, which are the longest, are not quite twice the length of the carapace. 

In  the Indian Museum am 31 specimens from the Bay of Ben@ 
and Arabian Sea: many of them were taken from drift timber in the 
open sea. Old specimens are commonly encrnsbd with barnacles and 
akrn-shells. The largest specimen in the collection has a carapace 
54 millim, long and 56 broad. 
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LIOLOPHUS, Miers. 

Leiolophus, Miers, Cat. Crnat. New Zealand, p. 46 (1876), and Ann. Mag. Nat. 
Hist. ( 6 )  I .  1878, p. 163. 

Acanthoprs, De Haan, Faun. Japon. Cruet. p. 29: Dana, U.S. Expl. Exp. Crust. 
pt. I. p. 872 : Milne Edwards, Ann. Soi. Nut., Zwl., ( 8 )  XX. 1858, p. 180(nom. praocc.). 

As in Plagm'a, the antennm fold nearly vertically in deep slits- 
visible in a dorsal view-cut in the a~~te r io r  border of the carapace, tile 
slite dividing the interorbital space into three deep lobes; and the 
exognath of the external maxillipede has no flagellum. 

The difference from Plagusiu is 8s follows :- 
The carapace is extremely flat and depressed-being quite disk- 

like-and is longer than broad: the interantennular septum is of no 
great breadth : the epistome is almost linear: the merns of the exterual 
maxillipeds is very small, being much narrower than the ischiurn, and 
i~ disposed obliquely in repose: the chelipeds and legs, though in 
places spiny, are not rugose: the legs are much slenderer, arid though 
the meropoditea are broad they are very thin: the copulatory orgnrl 
of the male ends in a claw: finally, the exognath of the exturnal mrtril- 
lipeds is extremely short and slender. 

As in the Indian species of P l a g d a ,  the abdomen of the male 
consists of 5 segments, the 3rd 4th and 5th being fused. The abdonlen 
of the female is similar in this respect to that of the male. 

Distribuliora : as Plagm'a, bnt not in the Mediterranean. 

125. Lblqphue pluniseimue (Hbst.). 

Cancar pZanipae, Seba, Thessnrnr 111. p. 49, pl. xi.. fig. 21 (1758). 
Cancer planiummus, Herbst, Krabben $0. 111. iv. 8, pl. lix. fig. 8 (1804). 
Plagm'a clnuimana, Lntreille, Qen. Crnst. p. 84:  Lamarck, Hiet. Nat. Anim. 

S a u  Vert., Crnnt., p. 247 : Desmnreat, Dict. Soi. Net. XXVIIT. p. 246: Lntreille, 
Enoyol. MCthod. X. p. 146: Desmareet, Coneid. Qen. Crnst. p 127, pl. xiv. fig. 2 :  
Milne Edwarda, Hist. Nut. Omat. 11. 92, and in  Onvier, BBgne Animal, Ornst. pl. 
u i i i .  fig. 8 : Heas, Amhiv f. Net. XXXI. 1865, i. p. 164: Desbonne e t  Sohramm, 
Crnst. Qoadalonpe, p. 60 : Richter8 in M6bins' Meereaf. Manrit. p. 157. 

Plngusia aewipes, L a m m k ,  Zoc. cit. : Lalreille, Enoyol. Mktliod Ioc. cit. 
Acanthopus plqniamrnus, DR Hean, Faun. Japoo. 0rnst:p. 30 : Dana, U .  S. Expl. 

Exp. Croat. pt .  I. p. 872 : Milne Edwarde, Ann. Sci. Ea t . ,  Zool., ( 3 )  XX. p 180 : Heller, 
6B. Ak. Wien, XLIII. 1861, p. 364 : Btimpaon, Ann. Lyc. Nnt. Hint. New York, VII. 
1862, p. 282 : Heller, Novarn Crnst. p. 51 : A. Milne Edwnrds, Nonv. Arohiv. d n  
Mas. IX. 1873, p. 299 : B r w h i ,  Ann. Sci. Nat., Zool., (6) 11.1875, Art. B (mab appen- 
dages) : Nauck, Zeite. Wise. Zwl .  XXXIV. 1880, p. 31 (gostrie testh). 

Acanthqpus clawimanus, Kransa, Sndafr. Craet., p. 42. 
Aconthopus Qibbesi, Milne Edwnrda, Ann. Sci. Nat. Zool. loc. cit. 
hiolophw planisaimus, Miera, Oat. Crnst. N. Z. p. 46, and Ann. Mng. Nat. Hint. 

( 5 )  1. 1878, p. 168, and P.  Z. 8, 1879, p. 38, wd Zwl. H. M. S. Alort, pp. 618, 645 : 
J .  11 57 
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Filhol, Crust. N. Z., Miss. I'ile Campbell, p. 894: Hnawell, Cat. Austral. Crn~ t .  
p. 112 : Miiller, Verh. Qes. Nat. Baael, 1886, p. 476 : de Man, Arch. f. Nat. LIII. 1881, 
i. p. 872, and Notes Leyden Mus. XV. 1898, p. 287, and ZooL Jahrb., Byat., IX. 
1896-97, p. 358: Pocock, Journ. Linn. Sw., Zool., XX. 1890, p. 618: Henderaon, 
Trnnh Linn. Sw. Zwl. (a) V. 1893, p. 891 : Ortmann, Zool. Jahrb, Byat., BII. 1893- 
94,p. 781 : Wbitelegge, l e m .  Austral. Mns. 111.1887, p. 189 : M. J.  Bnthbun, Ann. 
Inst. Jamaica, I. 1897, p. 86. 

Calsapnce thin, disk-like, covered with little short bristles which, 
however, leave certain symmetrical raised linear patches bare : the  
meropodih of the legs are clad iu the same way, and have two long 
bare stripes. 

6  he-front, the antennnlar and supra-orbital angles, and the epis- 
tome are all acutely spioons : the autero-lateral border of the carapace 
is armed with 4 mute spines : the middle of the upper border of the  
orbit is more or less serrate. The eyes are large and reniform. 

The chelipeds vary according to age and sex, but the aim and 
wrist are always armed with spinee; the palm is smooth, nnde, oval, 
and somewhat compressed; and the fingers are short, blunt, and hol- 
lowed a t  tip. I n  the adult male the or one of them, are remark- 
ably deep. 

The anterior border of the meropodites of all the legs is armed 
along its whole length with remarkably large and even spines, the pos- 
terior border ends in a spine : in the case of the firat two meropodites 
there is s second row of spinules parallel with the anterior border, bat  
this is very indistinct in the meipodites of the 3rd pair, and quite 
absent in those of the 4th. 

The colonr in life is dark green, the nnde streaks being bright 

green. In  the Indian Museum are 36 specimens from the Audsmans, 
Ceylon, and Laccadivee : the carapace of the largest is 28 millim. long 
aud 21 broad. 

Family GEOCARCINIDB, Dana. 

Key to t h  Indian Qenera. 

I. Frooto-orbital border more than half the maximum breadth 
of the carapace : interantennular septum broad : epistome 
well defined and prominent : dactyli of legs with 4 rows of 
spines :- 
1. B u d  oarern not elongate: cnognath of external 

mslrillipeds without a flngelhm : opposed edges of the 
basal joints of the 2nd and 8rd pairs of leg. heavily 
fringed with hair muoh se in Ocypodo :- 

i. Antero-lateral borders of carapaoe dentate... .. Qmmonrm. 
ii. Antero-lateral bordem of carap~ce entire ......... E~xoarPsm. 
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2. Bncoal aawrn elongate : exognath of external maxil- 
lipedn with a flagellum : no hairy fringe on the basal 

..................... joint8 of the 2nd and 3rd paiia of legs CABDIOIOYA. 
IT. Fronto-orbital border lean than half the greatest breadth of 

the campace : interantennnler septum narrow : epintome 
ill-deflned and sunken: dactyli of lega with 6 rows of 
spines: exognath of externel maxillipeds without a 
flagellum ..................................................................... PELOCABCINUE. 

GRAPBODEB, Heller. 

Grapeodes, Heller, Novlve Crust. p. 68:  Kingeley, Proo. Ao. Nat. 8oi. Philnd. 
1880, pp. 188,181. 

Carapaae depressed, little broader than long, declivous anteriorly, 
the regions faintly indicated, the dorsal surface without ridges or 
wrinkles, the lateral borders well arched and irregularly dentate. 

Front about half the width of the antelicr border, or about a third 
the greateet breadth of the carapace, strongly deflexed, ita free edge 
r~early etraight. 

Orbits small, sballow, the lower border is wanting except for the 
tooth a t  the inner angle. The antennulea fold nearly txunsvereely in 
foam which i r e  widely open externally: interantennular septum very 
broad. Antenna1 flagella alealder and very short, standing in the 
orbital hiatus. 

Epistome of moderate length fore and aft. External maxillipeds 
having a rhomboidal gap between them, in which the mandibles are 
visible : the merus ie narrower than, but about the same leugth as, the 
ischinm, and is a little oblique : the palp, which though c o m e  is small, 
articulates a t  the antemexternal angle of the merns. 

Chelipeds in both sexes snbeqnal: in the male they are very mnch 
more massive than the legs and longer than the f h t  end last pairs : in 
the female they a m  relatively shorter and mnch less massive than in 
the male. The tips of the fingem are mute. 

Legs stout, their joints are not particularly broad 01. compressed 
but have their edges armed with stout brietlee : the daotyli are long, 
acute, and thorny. The 2ud and 3rd pair of l o p  a m  the longest, and 
between their bases is a recese fringed with hairs resembling that found 
in Ocypoda and Gelasimrur, and probably indicating terrestrial or 
amphibioue habita. 

The abdomen in botli sexes consists of seven segments, and in the 
male ita base covers all the breadth of the sternum between the last 
pair of legs. 

Diahibatwn : Islands of East Indian Archipelago. 
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Thifl genus is really identical with E 'grapms (=Nectograps), 
from which it only differs in having the regions OF the carapace even 
more indistinct, the lateral borders of the carapace entire, the male 
chelipeds remarkably unequal, and the dactylus of the legs alone 
hirsute. 

126. Crapsodes notat 1c8, Hellcr. 

Orapsodes notatus, Heller, Novsra C m s t .  p. 58, pl. v. Rg. 2 : Miem, P. Z. 8. 1877, 
p. 136: J. 8. Kingsley, Proo. bo. Nat. Yoi. Philad. 1880, p. 197 : de Man, Notaa 
Leyden Mns. V. 1888, p. 160. 

Carapace five-sixths as long as broad, tho regions defined, thongh 
faintly, the surface smooth exoept sometimes for some granules near 
the lateral borders. The antero-lateral borders are cut into three 
shallow teeth or lobes behind which are some inconspicnons orenula- 
tions. On the line of flexion of the front are two emine~lces separated 
by a notch. Epistome and pterygostomian regions komentoee. 

The chelipeds differ considerably in the sexes, thongh d w a p  
smooth. In the adult male they are nearly twice the length of the 
carapace, the inner angle of the wrist is prononnuad but not spinifom, 
the palm (which is as high as long) has a etrong bulge a t  the infero- 
posterior angle, the dactylus (which is twice as long as the upper 
border of the palm) is much longer than the immobile finger and 
closes very obliquely, and there are two molarifom teeth, one near 
the base of the daotylus, the otl~er nearer the tip of the immobile 
finger. 

In the female the chelipeds are hardly 1 i  times the length of the 
carapace, the inner angle of the wrist is dentiform or spinifom, the 
palm is not enlarged or itiflated, and the fingers are of nearly equal 
length, meet in the greater part of their extent, and are finely denticn- 
lated except near the tips. 

The second pair of legs, which are the lonqest, are abont twice the 
length of the carapace, the third pair are a little shorter than the 
second, and the first and last pair are about 16 times the length of the 
carapace. 

ID the Indian Mnueurn nre 8 specimens from the Niwbare. The 
carrtpnce of the largest male is 25 millim. long and 30 millim. b m d ,  
but a female is somewhat larger than this. 

That this species is probably terrestri~l i evidenced by the vaulted 
branchial cavities, and also by the folding of the membrane that lines 
them, which is practically the same as that of Oypoda,  Cardiosoma, and 
Pelocclrcinucr. 
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E P I Q R A P ~ U ~ ,  Heller. 

Epigrapaus, Heller, Verh. zoo1.-bot. Gen. Wien, XII. 1862, p:629: Kingalep, 
Roo.  do.  Nnt. Soi. Philad. 1880, pp. 188, 192: Miera "Challenger" Braahynra, 
p. 266. 

N ~ a ~ ,  Heller, Novara Omt. p. 66. 

This genus is really identical with Urapsodea, from which i t  differs 
in no single point of importance. 

The trivial characters that separate i t  from Urapsodea are the 
following :- 

The regions of the carapaoe are hardly distinguishable, and the 
lnteral margins are entire: the chelipeds in the male are markedly 
unequal, one of them being longer and vastly more massive than the 
legs, the other being hardly larger than those of the female (which 
resemble those of Urapsoden) : though tlie legs resemble those of 
Q~apsodea in proportions and in the singalar length of the daotyli, they 
differ in I~aving only the terminal joint hirsute. 

Dietribution : lslands of the East Indian Archipelago and Polynesia. 

127. Epigrapsue politucr, Heller. 

Xpigrqmu politw, Heller, Verh. mool.-bob. Qer. Wien, XTI. lMB, p. 6281 
Kingsley, Proo. Ao. Nab. 80i. Philad. 1880, p. 192: Miern, Chnllenger Brwhynra, 
p. 286: Ortmann, Zool. Jehrb., Elyet., VII. 1893-94, p. 703: de Man, Zool. Jahrb. 
Byst. TX. 1896-97, p. 79. 

Neetograpma politua, Heller, Novara Crust. p. 67, pl. v. fig. 3. 

Cai.apace about seven-eighths as long as broad, perfectly smooth, 
the outer orbital angle not prononnced and the lateral margins entire 
in the adult. The line of flexion of the front is a little concave in the 
middle. Epistome and pterygostomian regions tomentose. 

Chelipeds smooth, equal in the female, markedly unequal in the 
male. In the male the larger cheliped is more than twice the length 
of the carapace, the inner angle of the wrist is not prononnced, the 
palm is about RS high aa long and has a strong bulge a t  it,s poatero- 
inferior angle, the dactyloe is much longer than tlie immobile finger, 
and the dactylus has 2 or 3 small molariform teeth while the immobile 
finger has a single one. 

In  the female the chelipeds are little longer than the campaoe, 
have the inner angle of the wrist prononnced, tlie palm not enlarged 
or inflated, and the fingers finely and inconapicnonsly toothed aud nearly 
equal in length. 

The smaller cheliped of the male is but little larger than those of 
the female. 
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Of the legs the 2nd pair are the longest, being twice the length of 
the carapace, and the 3rd pair are slightly shorter: the 1st pair are 
nearly 1+ times, the 4tl1 pair abont 1$ times the lengtli of the carapace. 

In  the Indian Mnsenm are 4 specimens, from the Andamans and 
Nicobars: the carapace of the largest male is 14 millim. long and 16 
millim. broad. 

CARDIOSOMA, Latreille. 

Cardisma, Latreille, Enoyol. Bfdthod. X. p. 685 (1826) : De Haan, Faun. Japon. 
Crust. p. 27 : Milne Edwards, Hist. Nat. Crust. IT. 22, nnd Ann. Sci. Nat. Zool. (5) 
XX. 1853, p. 203: Smith,  Trans. Connect. Aoad. 8oi. 11. 1870, p. 142: Miers, 
Challenger Braohynra, p. 219 : Ortmann, Zool. Jahrb., Spst., VII. 1893-94, p. 739. 

? Discoplea, A. Milne Edwnrds, Ann. Boa. Entorn. France, (4) VII. 1867, p, 548, 
and Nouv. Arohiv. dn Mas. IX. 1873, p. 293. 

Carnpace deep, convex fore and aft, transversely oval, with the 
lateral borders tumid and strongly arched owing to the vault-like 
expansion of the gill-chambers, the pterygostomian regions densely 
tomentose. 

The fionto-orbital border is mnch more than half, and the deflexed 
and nearly straight front is abont 8 fourth, the greatest breadth of 
the carapace. Orbits deep, with the outer angle defined by a denticle, 
and wit11 the tooth a t  the inner angle well developed but distant from 
the front: the eyes are very loose in the orbits. 

Tlle antennnles fold obliquely beneath the front, by wl~ich they are 
n good deal concealed : the inter-antennular septum is very broad. TIie 
sntennoe lie in the orbital i~iatns, which their broad basal joint nearly 
fills : their flagellum is very short. 

Epistome short, prominent and well defined : buccal cavern elon- 
gate squarish, the external maxillipeds do not close i t  but leave between 
them a rhomboidal gap in which the mandibles are exposed. In the 
external maxillipeds the merus is a longish joint and carries ' the  
palp, which is large and not a t  all concealed, a t  its antero-external 
angle : the exognath, wliich carries a flagellum, is exposed in mnch the 
great,er part of its extent. The exogntlths of the other maxillipeds are 
heavily fringed with coarse hair. 

The chelipeds, which are mnch more messive than the legs, mny 
eitlier be equal or markedly unequal, differing little in the sexes : they 
alter considerably wit,h age-one or both-the arm and fingers becoming 
elongated, and tlle whole hand incrensing in size until i t  becomes longer 
than the carapace is broad and more than half ss high as the carapace 
i u  long. 

The legs nre atout: some of their joints are fringed with bristles, and 



their long strong dactyli are square in section and have a series of 
spines along all four edges. 

The abdomen in both sexes consists of 7 separate segments, and in 
the male its base covera the whole width of the sternum between the 
last pair of lege. 

The branchim are eight in number on either side : the gill chambem 
are vanlted and remarkably capacious, aud they are lined by a thick 
vascular membrane folded to form a sort of pooket, and as in several 
other crabs-such as Uelasimus and Oypoda-that epend most of their 
time out of water, a sort of " cl~oroid process" of this membrane, 
shaped like a gill-plume, projects laterally over the pleura of the 
penultimate pair of legs. 

The species of this genus live on land. They are very common in 
the jnngles of the Andamans where they may be found in the day time 
crouching under roots, fallen logs, h., sometimes in burrows near the 
shore. 

Distribution : West Indies and neighbonring coast8 of America, 
Cape Verde Is. and West Coast of Africa, Indo-Pacific from Msdagnscar 
to Chili. 

Key to the Indian species of Cmrdiosoma. 

I. Carapace very etrongly convex fore and aft, the regiona 
indistinot : breadth of the orbit not maoh more thnn half 
ita length: mema of the legs with brietlee only a t  i ts  
distal end ........ ..... ........................................... 0. camijea. 

11. Carapoe very moderately convex fore and aft, the 
regions distinct : breadth of the orbit about two-tbirda 
ita length : merns of the legs with bristles along its whole 
length ............... : ................................................... 0. hirtipes. 

128. Oardiosoma carnija, (Hbst.). 

Cancer casnifea and hydromw, Herbst, Krabben eto. 11. v. 168, 164, pl. xli. figs. 
I, 2 (1794). 

Cardisoma carnijes, Latreilie, Enoyol. M6tbod. X, p. 886 : Milne Edwards, Hist. 
Nat. Cmst. I t .  28 : On&, Icon. BBgne An., Cruet. pl. v. fig. 2 : Dana, U. 8. Expl. 
Ezp. C-t. pt. I. p. 877 : Milne ~ d w a r d u n n .  Soi. Nat. Zool. (8) XX. 1863, p. 204: 
Heller, Novara Cruet. p. 86 : A. Milne Edwurde, Noav. Arohiv. dn Mns. IV. 1868, 
p. 71, and IX. 1878, p. 204: Hoffmann, in Pollen and van Dam, Fann. Madagaso., 
Crust. p. 12 : B~oochi, Ann. 80i. Nat., Zool., (6) 11. 1876, Art. 2, p. 86, pl, xvii. 
5gn. 117, 118 (mab appendage*) : Miem, P. 2.8. 1877, p. 187, and Phil. Trans. 1879, 
p. 490, and Challenger Brachynra, p. 220 : Hilgendorf, MB. Ak. Berl. 1878, p. 801 : 
de Man, Notes Leyden Mae. 11. 1880, p. 81, and in Weber'e Zool. Ergebn. Niederl. 
0st.-Ind. 11. p. 286: Biohtem, in Mbbins, Meereef. Manrit. p. 167: Lenz and 
Bichtere, Abh. Senok. Net. Gee. XII. 1881, p. 422: Tamhenberg, Zeitschr. f. 
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Nnturwiea. LVI. 1883, p. 171 : Hendersan, Tmne. Linn. Boo., Zool., (a) V. 1893, 
p. 380: Nobili, Ann. Alua. Geuov. (2) X X .  1899, p. 271. 

Cardismnu Quanhumi var. carnifea, Ortmeun, 2001. Jahrb., Syst., VII. 1895-LM, 
p. 736. 

Cardisornu obesum, Dens, Prm. Ao. Net. 80;. Philed. V. 1861, p. 252, end U. 8. 
Expl. Exp. Cmst. pt. I. p. 876, pl. xxiv. 6g. 1 : Milne Edwards, Ann. Boi. Nat., t.c. 
p. a05 : Stimpeon, Proc. bo. Nat. 8oi. Philad. 1858, p. 100 : Itreeta, BnU. U. 8. Nat. 
Ma. VII. 1877, p. 114: ? de Man, Notee Leyden Mu. 11. 1880, p. 35. 

Cardisornu Urvillei, Milne Edwarde, Ann. Sci. Nut. t.c. p. 201: de Mae, Kotea 
Leyden Mom. t.c., p. 33. 

C w a p ~ c e  strongly convex fore and aft, especially in the young, 
t l ~ e  regions are indicated by inequalities of level, but the posterior 
limit of the gastrio region and the cardiaco-intestinal region are 
defined by grooves : the poeterior areola of the gastric region is always 
t nmid. 

The antero-lateral border of the carapace is defined by a fine raised 
line, becoming indistinct with age, which ie not oontinuous with the 
small tooth a t  the onter orbital angle, but starts at  a little denticle of 
its own. 

The sides of the front (inner boundaries of the orbit) are very 
oblique : the sinnous upper border of the orbit runs very slightly back- 
ward to the base of the outer orbital tooth : the greatest width (height) 
of the orbit ie little more than half the length of t h a t  cavity. The 
basal antenna-joint is large, touching the front. 

The breadth of the buccal cavern, meamred across the middle of 
the external maxillipeds, is equal to its length in the middle line. 

i n  both sexes the chelipeds are unequal : they are smooth, except 
for a few small tubercles or wrinkles or denticles or p n n l e s  a l o n ~  the 
edges of somo of the jointa : the inner angle of the wrist is dentiform, 
the palm is higher than long, especially in the larger hand, the stout 
fingers meet only a t  tip, especially in the larger hand. 

The size of the larger cheliped varies with age. In adulta of 
moderate size i t  is about twice the length of the oarapaoe, the ieohiom 
hardly projects beyond tho carapace, and the length of the dactylus is 
abont equal to the height of the palm. In  old specimens, especially in 
the male sex, i t  ie abont 2f times the length of the carapace, the 
i.aohium projeots far beyond the carapace, and the length of the dectylue 
i 14 times the height of the palm. 

In  the legs there are stiff bristlee, not very thickly set, a t  the  
distal end of the merus, on the anterior border and surface of the 
carpus and on both bordera of the propodite. 

The 7th segment of the male abdomen is half or lesa than half the 
length of the 6th, meaenred in the middle line. 



In  the Indian Museum there are 13 specimens from the Andamans 
and the Coronlandel o o a t  (beside0 ~peoimens from Tahiti and Mada-. 
B~UIC-JW). 

Ortmann considera that this form is only a variety of the West 
Indian 0. Quanhun~i, with which he regards the West African 
0. a m t u r n  aa synonymous. So far as I oan jndge from single speci- 
mens of these two supposed species, I should think that this view is 
correct. 

129. Ovrdioeoma hirti', Dana. 

Cardiaoina hirtipse, Dana, Proo. do. Nat. Soi. Philad. 1861, p. 253, and U. 8. 
Expl. Exp. Croat. pt. I. p. 876, pl. u i v .  6ga. 2, a-d: Milne Edwards, Ann. Sci. Nat., 
Zool., (8) XX. 1863, p. 205: Hem, Amhiv P. Natargea XXXI. 1863, i. p. 140: 
Heller, Novnra Cruat. p. 85 : Miors, Cat. Crnst. New Zeelnnd, p. 63 : de Mnn, Notes 
Leyden Moe. 11. 1880, p. 84, and Arohiv f. Natnrges. LIII. 1887, i. p. 849, pl. xiv. 
5g. 3 : E. Nanok, Zeits. Wias. Zool. XXXIV. 1880, p. 20 (gastric teeth) : Filhol, Crwt. 
N. Z. in Mias. l'ile Oempbell, p. 460: Ortmann, Zwl. Jahrb., Syat., VII. 1893-94, 
p. 737: Whitelegge, Hem. Aaatral. Mu. 111. 1897, p. 188: Nobili, Ann. Mus. Genov. 
(2) XX. I ~ Q Y ,  p. ni. 

Discoplus longipes, A. Milno Edwards, Ann. Boo. Entomol. Franoe, (4) VII. 
1867, p. 284, end Noov. Arohiv. da Mos. IX. 1873, p. 294, pl. xv. (aec Ortmann, 1.c.). 

This species is eaeily distinguished from 0. cumifea by the 
followbg charactera :- 

(1) the carapace is muoh lees convex, the regions are much more 
distinctly defined, and the *trio region is distinctly subdivided, by 
grooves, into 3 areolae: moreover there are some fine oblique strim on 
the sidea of the epibranchinl region8 : 

(2) the sides of the front, or inner boundaries of the orbit, are 
not nearly so obliqne : the upper border of the orbit is less sinnonu and 
rune slightly forwards to the outer orbital angle : the greatest width of 
the orbit is nearly two-thirda the length of that cavity. The baeal 
antenna joint does not touch the front : 

(3) the breadth of the buccal oavern, measured acme the middle 
of the meri of the external mnxillipeds, falls considembly short of the 
length measured in the middle li~re : 

(4) tlie chelipeds may be urlequal but are far more commonly 
equal, even in old specimens in which the palms and fi~rgers have grown 
long and the palm become enlarged : 

(5) the bristles on the legs are more thickly set, and they occur 
along the whole of the anterior border of the merns : 

(6) the 7th segment O F  the male abdomen is more than half the 
length of tho Gth, mea.q.sntml ill the micldle litlo. 

J. 11 58 
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In  the Indian Mnsenm are 18 specimehs from the Nicobam and 
Andnmans (besides 4 from the South Seas " end Madagascar). 

In life the carapace is dark violet and the chelm bright cinnabar red. 

PELOCARCINUB, Edw. 

aecarcoidea, Milne Edwarda, Hiat. Nat. Cmat. 11. 215 (1857). 
Pslocavcinus, Yilne Edwards, Ann. Sci. Nat. ZooI. (8) XX. 1868, p. 20.9, and 

Amhiv. dn Mna. VII. 1854-66, p. 188 : A. Milne Edwards, Pour. Amhiv. dn Mns. 
(3) IL 1690, p. 171 (et rynon.). 

Hylaoccrrcimcs, Wood-Mason, J.A.S.B. XLII. 1878, pt. 2, p. 258, and Ann. Mag. 
Nat. Hiat. (4) XIV. 1874, p. 189. 

Limnocarcinw, de Man, Notes Leyden Mnr. I. 1879, p. 66. 
Qecarcoideu, Ortmann, Zool. Jahrb., Byat., VII. 1898-94, pp. 782,788. 

Carapace tnrnsveraely oval, somewhat depreesed, with the Iabral 
borders tomid and strongly arched owing to the vault-like expansion 
of the gill-chambers : the gastrio region pat-ticularly well defined. 

The extent of the fronto-orbital border is less than half the great- 
est brendth of the carapace, that of the strongly dedexed and n s ~ r l y  
strnigl~t front is from a sixth to a seventh the greatest breadth of t h e  
carapace. 

Orbits deep, broadly oval, demarcated dorsally by a sharpish slightly 
raised border, their outer angle not defined, a wide gap in their lower 
border : at the inner angle there is a strong tooth which may or may 
not, even in the same species from the same jungle, meet the front : 
it i t  does so, the antennae, whioh are mnch reduced in size, are exolnded 
from the orbit. 

The antennulee fold obliqnely beneath the front, and the i n h .  
ante~~nnlar  septum is not very broad. 

Epistome sunken, hairy posteriorly so aa to appear ill defined from 
the palate. Buccal cavern rounded anteriorly, not nearly olosed by the  
external maxillipeds, which leave between them a wide rhomboidal gap 
in which the mandibles are exposed. 

The external maxillipeds are r ~ t h e r  short : their merum liea oblique- 
ly, and its anterior edge is excavated for the insertion of the palp, 
which is short and coarse and is completely exposed : their exognrtk 
is very short and almost entirely concealed and is without a flagellurn. 
The exoflaths of the other maxillipeds are heavily fringed with hair. 

Cbelipeds mnch more massive than the legs, usually equal in both 
sexes, though larger and longer in the male than in the female. 

Legs stout : in all, the anterior border of the carpus and a11 t h e  
borders of the pi-opodite and dactylns are spiny, there being six rows 
of spines on the dactylne. 
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The abdomen in both seltee conaista of 7 separate segments, and 
in the male it8 base covem all the breadth of the aternnm between the 
last pair of legs. 

The gill-chamber and ite lining membrane, and the number oE 
branchiee, a1.e as in Cardiosmna. 

The Pelocurcini are lend-oraba. The single Indian species is very 
common in the jungles of tlre Andamam, where, especially on the 
smaller ialefs, i t  grows to a large size. 

Diutribution : Brazil, Andamana and Nicobara, Celebee, Philippinee, 
New Guinea, Loyalty IN. 

Ortmanrl (1.c.) throws dodbt on the l w l i t y  Brazil, but, as i t  
appears to me, without ~nffioierlt reason, seeing that the elder Milno 
Edwards s t a h  definitely that the type of the species was fonnd in 
that country by a collector of the Paris Mnaenm. Pdacarunuo is by 
no means the only form of animal life that has this very onrions and 
suggestive distribution, whioh we also find, among Mammals in the 
Tapirs, among Birds, as Mr. Finn infomu me, in the Picnlete of the 
genus Pinrmnus, among Reptiles in the Ilyoiidm, and among fishes in 
the fmshwater eels of the genus Sye16ranchuo. 

130. Pelomrcitrs H u m i  (Wood-Mason). 

Hqlseoea~zinrs H u d ,  Wood-Maeon, Joara. Am. 800. Ben& Vol. XLII. 1873, 
pt. 8, p. 260, pls. xv, xvi, and Ann. Mag. Nat. Hist. (4) XIV. 1874, p. 180. 

Carapace transversely oval, becoming broader with age, ita lateral 
borders tumid and ill defined. The  gmtio region is particularly well 
delimited and is divided into three subregions-two antero-lateral and 
one postero-median-the anterior two of which are separated from one 
another by a deep groove: the cardiac-intestinal region is fairly well 
defined. 

In  adults the carapace is smooth, except for some oblique strim on 
the lateral bordem, which become aquamiform marking8 on the ptery- 
goatomirrn regions, these regions being devoid of tomentum. 

Front nearly verticnlly delexed, somewhat spatnlate but with the 
free edge straight. The tooth a t  the inner rrnglo of the orbit doea not 
usually touch the front, bnt mmetimes it does and excludes the small 
antennm fmm the orbit. 

The ohelipede in the adult male are nsu~l ly  equal and are abont 23 
times the length of the mrapace : the arm projeote a long way beyond 
the carapace, and its upper and inner borders nre rugose or irregnlnrly 
tubercnlate; the inner angle of the wrist is trnncnted ; the palm is en- 
larged, its length is about 1; times ita height and about as long as the 
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dactylus ; the fingers, though they only meet a t  tip, are not widely 
separated. 

In  the adult female the chelipeds are about 1i times the length of 
%he carapace : the arm projecta but little, the hand is not much enlarged, 
aud the fingers almost meet throughout their length. 

In  many young females the inner edge of tile wriet is serrated and 
fhere are also a few denticlee along the npper border of the palm. 

The second pair of legs, which are the longest, are hardly twice the 
length of the carapace. 

Colours in life : cai-apace violet with some dirty yellow marking0 : 
chelipeds and legs' yellowish with a livid reddish tinge. 

In  the Indian Moaeum are specimens from the Nioobars and from 
numerous islands of the Andaman group. The largest one has a carapace 
82 millim. long and 110 bmnd. 

Family PALICIDB, Rntllbnn. 

PALICUS, Pl~ilippi. 

Cymopolia, Baux, Cmt. M6dit. pl, xxi. 1888 : Milne Edwards, Hiat. Net. O r o l h  
11. 168 : Miera, Challenger Brechyura, p. 333 (nom przoce.). 

Palicus, Mary J. RatLbnn, Proo. Biol. Soc., Waahiugton, XI, 1897, pp. 98, 166 
[ ' I  Philippi, Zweitar Jahreaber. d. rereinn f. Naturk. in Oaasel, 11, 1838!']. 

Carapace depressed, broader than long, covered with granules and 
with symmetrical tubercles or rugositiea that hnve a tendency to fall 
into tl-ansverse series. 

Front nbout a third the greatest breadth of the oarapace, little or 
not a t  all deflexed, nsually lobed or toothed. Lateral borders of the 
carapace hardly curved, serrated anteriorly. 

Orbita deep, the upper border L cut into several teeth by deep 
clefts, and there are usually two clefte in the lower border. 

The antenunlea fold nearly transversely beneath the front: the 
iutemntennular septum is a narrow plate. The antennre commonly 
have the basal joint, which shnde in the orbital hiatus, enlarged : the  
flagellum is well developed. 

Epistome sunken, not defined. Bnccal cavern square. The exter- 
nal maxillipeda do ilot close the buccal cavern anteriorly : their merns 
is very small and is mnch narrower than the ischium : the ischium has 
its antero-internal angle and the m e w  its antero-external angle mnch 
produced : the palp articnlates near the middle of the ooucave summit 
of the obliquely-placed nlerus. 

Chelipeds short and usnally slender in the female: in the adult 
male one of them may be enlarged-rarely both. 



The two middle pairs of legs are mnch the largest : the fil.st 
pair, except that they are mnch sl~orter and slenderer, resemble the 
middle pairs, but the fourth pair are weak, sometimes filiform, and are 
elevated above the Uiird pair as in Dorippea eto. 

The abdomen in both sexes coneiets of 7 separate segmonta, the 
beaal segmenta being very narrow fore and aft and the 1st linear. 

In  the female the geuital openings are on the 2nd segment of t l ~ e  
sternum close to the suture between i t  and the first. 

Distribution : Atlantic coasts of Central America and of the United 
Gtatea, Cape Verde and Mediter~anean, Indo-Pacific from Scgchelles to 

. California. 
The Indian species of Palicus live among corn1 shitlgle at a depth 

of from 10 to 4Q fathoms, where their mottled coloration and granular 
rugose carapace d o r d  a good concealment. 

Key to tire Indian s p e c k  of Palicns. 

I. 'Posterior border of the propoditee and dactgli of the Brat 
8 pairs of l e g  entire :- 
1. Front oat into two lobee :- 

i. Lobes of front broad: propodites and 
dactyli of the two middle paim of legs 
sub-folieceoue ....................................... P. Jukesii. 

ii Lobes of front enbaonte: propoditen and 
dnotyli of the two middle pairs of lege 

............... compressed but not broadened P. Vhitei. 
1. Fmnt cot into four lobes, the middle two sub- 

aonte, the outer onen br &... .......................... P. Wood-Maroni. 
IT. Poeterior border of the propoditee and daotyli of the 

first 8 pairs of leg8 elegantly serrate :- 
1. Front out into four blunt teeth : propodit- and 

dactyli of the two middle pairs of logs broadly 
foliaceons ................................................. P. serripss. 

2. Front cut into four acute teoth: propodites and 
dsotyli of the two middle pnira of l e v  wmpresaed 
but not foliaceoue .......................................... P. i~~veatigntorir. 

131. Palicus Jukeeii (White). 

Cymopolia Juhdii ,  White, in JnkeeB40y. H. M. 8. " Fly," p. 338, pl. ii. fig. 1 : 
Miera Zool. 8. M. 8. " Erebns" and "Terror," Crust. p. 8, pl. iii. figs. 4-4c, and 
Challenger Rraobynra, p. 886: Haowell, Cat. Anntral. Crwt. p. 138: Hel~derson, 
Trans. Linn. BOO., Zwl., (2) V. 1893, p. 406. 

Carapnce with the regiom well defined, and with the surface 
thrown into four tramverse wri~tkles, the two middle ones of which 
are the moat convex and best defined : the whole surface is also closely 
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covered with vesiculous and crptalline granules, which are largest 
on the convexities. 

Front divided into two broad rounded lobes : antero-lateral border 
of the carapace cut into three teeth includiug the orbital angle : 
posterior border of the carapace raised, but not cot into well-spnced 
lobules. 

Upper border of the orbit with two deep notches between the 
inner and outer orbital angles, both of these angles having a concave 
margin: lower border with two deep notches. There is a leaf-like 
lobule on the granular eye-stalk, another a t  the outer angle of the hsal  
antenna-joint, and another in the gap between the ante- and the 
outer angle of the buccal cavern. The exposed surface of the ischiurn 
of the external maxillipede is obliquely traversed by two ridgee which 
meet a t  tho produced antero-internal angle of the joint. 

The chelipeds of the adult male are g r ~ n u l a r  and downy and 
are usually markedly unequal. Tlle larger one is stout, is more than 
1i times the length of the cnrapnoe and haa a swollen (subcylindrical) 
club-shaped palm of which the length is not twice the greatest height : 
the fingers are short and stumpy, the dactylus being little more than a 
third the length of the palm, and moet only a t  t ip :  the smaller 
cheliped of the male is sl~ort  and slender, sometimes however it is 
almost ae large aa its fellow. 

In  the female the chelipeds are equal, are hardly longer than the 
carapace and hardly stouter than the lest pair of legs: they have a 
palm which is as slender and nearly ae long aa the ischium, and 
incurved fingers which nearly meet throughout their length. 

In the first 3 pairs of l e g  the merns is stout and broad with a 
p n u l n r  dorsal surface and coarsely and unevenly serrnlate edges, the 
enterior edge ending in a crest-like tooth; the carpus is domally 
carinate, and its anterior border has the form of a two-lobed carin&; 
and the propodite and dactylns are snbfoliaceous owing to the depth of 
the thin sharp cnrinm of their edges-these carinm being plumed. The 
4th pair of legs are sl~ort  weak and g m n l a r  as far as the dactylns, 
which is much shorter than the propodite. 

The 1st pair of legs are a little longer, the 4th pair a little shorter, 
than the carapace: the 2nd and 3rd pnirs are about lg times the length 
of the campace. 

111 both sexes all the nbdominal terga, except the laet, nre trans- 
versely carinate, the carinm of tbe 2nd and 3rd terga being moat 
ccmspicuons. Also on either side of the sternnm there are two crests, 
one behind the baee of the last pair of legs, the other almost in a line 
with the 3rd abdoruiual cnrina. 



In  the Indian Mnsenm are 32 specimens, f~wm the Andamane (up 
to 36 fath.), the Maldives (26-30 fath.), and Ceylon (34 fath.). The 
carapace of the largest female is 13 millim. long and 15 broad. 

132. Palicus Whitei (Miers). 

C~mopol io  Whitei, Mien, ZooL H. M. 8. "Alert," pp. 618, 551, pl. xlix. fig. C. 

A t  once distinguished from P. Ju&i, wbich it closely resembles, 
by the eharper and more prominent lobes of the front, and by the 
slenderer form of the first 3 p a k  of lege, in which the edges of the . 

meri are not serrated, the anterior borders of the carpi are not cristiform, . 
and the piwpoditee and dactyli are not in any way snbfoliaceons, their 
edges not being produced to form high thin carinm. 

Other diEerences, to be noted on closer inspection, are the follow- 
ing :- 

The transverse arrangement of the rngm of the carapace i~ not 
marked: the faint traneveme carinm of the 6th and 6th abdominal 
terga are absent. 

I n  the Indian Museum ere .2 adult females and a non-adult female, 
from the Andamane. 

183. Palicue Wood-Madmi, n. sp. 

Carapace wit11 the regione distinct and areolated in high relief: 
except posteriorly, the areolae have no tendency to arrange themselves 
traneversely: the convexities of the amlre, but not the interspaces, 
bear clumps of crystalline grannlea. 

Front cut into 4 teeth, the middle pair narrower, slightly more 
prominent, and on a rather lower plane than the others : lateral border 
of the carapace cut into three teeth, inalnding the very large and acute 
orbital angle : posterior border raised and irregularly lobnlate. 

In  the npper border of the orbit there are three deep notohes, in 
the lower border a aotch and a fissure. 

There is only one cheliped in the single specimen known: it is 
short, not stouter than the lege, and has some blunt dentiales on the 
far  end of the arm, on the wrist, and on the npper snrface of the hand. 

In  the firat 3 pdra of legs the meri are stout and have e granular 
doreal surface and coaraely semla te  edqes, the anterior edge ending in 
a coarse spine; t l ~ e  carpi are doreally &inate, and their anterior edge 
hea the form of s two-lobed crest ; while the pmpoditee and dactyli are 
elongate and compreeaed with thin, but not oristiform, plumed edges. 
The filamentous 4th pair are granular up to the dactylu, which i uot 
mnch shorter than the pmpodite. 
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The 1st pair of legs are abont 1: times, the 2nd and 3rd paire are 
about 2$ times, the lengtll of the carapace, while the 4th pair are about 
as long as the %rapnce. 

In the male (female nuknown) the first 5 abdomiual terga are 
transversely cari~rated, but the 4th and 5th carinm are faint. The 
sternum is also cariuated ou either side of the abdomeni as iu P. Jukesii, 
but the crests are much lower. 

In the Indian Museum is a single male specimen from the Anda- 
m:ins : its carapace is 9 millim, long and 11 broad. 

134. Pulicua senipes, Alcock & Anderson. 

Cymopolia semiper, Alcock & Andereon, Jonrn. As. 800. Bengal, Vol. LXIII. 
pt. a, 1894, p. 208 : Illnstratione of the Zoology of the Inreatigator, Cruet. pl. xxir. 
fig. 7. 

Carapace with the regions well defined and cut up into a mnltitude 
of symmetrical convex areolre, its whole surface is covered with crystal- 
liue p n u l e s  which are enlarged on the convexities of some of the 
areolm. 

Front cut into 4 teeth, the middle two of which, though deflexed 
.I and on a lower plane, are much sl~arper and more prominent than the 

others: lateral  border.^ of the wrnpace posteriorly divergent, cut into 
five ragged teeth, inclusive of the orbital angle: posterior border cut 
illto from eight to ten well spaced even tooth-like lobea. 

Upper border of orbit with 3 deep notcl~es, lower border with a 
notoli and a fissure : eyestalks sharply granular. Iechinm of the 
external maxillipeds longitudinally grooved. 

The cl~elipeds of the female (male unknown) thoogh ehorter than 
the carapaoe are stouter than the first pair of legs: they may be sub- 
equal or unequal : the arm, wrist, and the upper snr€we of the palm 
are sharply p n n l a r ,  the palm is rather full snd is not elongate, being 
abont half agaiu as long as high and lens than half again as long as the 
fingers. 

The 1st pair of legs are abont ae long as the carapace : their morn8 
is si~arply grannlar and ita anterior border ends in a spine: their 
propodite and dwtglus are thiri and aompressed but not broadened, and 
their posterior border is evenly serrated. 

The 2nd and 3rd pair of legs are a little over 1+ times tile length of 
the carapace : their merus is ;ory stout and broad, with a gratlnlar 
dorsal surface nnd sl~arply though irregularly serrated edges : tlieir 
carpus hns the anterior border c~istiform and irregularly serrate, and 
tbe posterior border subcristiforrn up to a terminal spine: their pro- 
podite aiid dlrctylue are short u d  broadly foliaceous, with the posterior 



M e r  elegrntly and evenly mmted and the anterior border fringed 
with long hair. 

The 4th pair are filiform, not nearly as long aa the carapaoe, and 
are p n n l s r  up to the dactylas which is slightly longer than the pro- 
podite. 

In the female the first 3 abdominal terga are transversely carinate : 
the carina of the first tergnm, which alone is prominent, ends off in a 
eort of scroll, which flanks the postero-lateral angles of the carapace. 

In  the Indian Mnseum are 9 specimens, all adult females, from 
off the Madras ooast in the neighboarhood of Palk Strait and from off 
Ceylon % fathoms. The carapace of the largest is 9-5 millim. long and 
11 broad. 

135. Pa Eicw investigotorie, n. sp. 

Tbh species in closely related to P. serripss, but differs in tho follow- 
ing characters :- 

The areole of the carapace are capped, not by clnaters ch grannles, 
but by sharp little tubercles between whioh the surface is smooth : 
exoept on the lateral regions of the carapace there is only one such 
tubercle to each areola : 

(1) the four teeth of the front are all equally acnte : the five teeth 
of the lateral borders of the carapeoe, thong11 irregular in size, are all 
very eharp and olean cut : the teetli of the posterior border are smaller 
and sharper : 

(2) there is no fissure towards the inner end of the lower border of 
the orbit : 

(3) there are denticlea or sharp tubercles, instead of granules, on 
the arm, wrist, and upper wrfaoe of the hand : 

(4) the legs only differ in the case of the 2nd and 3rd pairs in which 
none of the joints are so broad : the serration of the edgee of the merns 
ia different, the terminal spine of the anterior border being greatly en- 
lerged ; the anterior border of the carpus has a spine at  each end, but is 
not otherwise eerrated; and tlie daotylns ~ n d  propodite, though thin 
end compressed, and otherwise quite like those of P. serripes, are not 
broadened, being much less foliaceons. 

In the Indian Museum is a single non-adnlt male from off the 
AndAmanR : its carapace is nearly 7 millim. long and 8 millim. broad. 

Family PTENOPLACIDB. 

PTENOPLAX, Alcock & Anderson. 
drchscoplw, Alcook and Andereon, Jonm. An. Boo. Bengal, Vol. LXIII. pt. 2, 

1esq p. 180. 
J. 11. 69 



456 A. Alcock-Carcinologica1 Faut~a of India. [No. 3, 1900.J 

Plmo~lorr, A l m k  end Andemon, lllortrstione of the Zoology of tbe Invatigabr, 
Cmt. pl. XY. IS05 : Aloook, Inomtigator Bnrchynra, p. 78. 

As the generic diagnosis hae already been pnblishod in this Jonrnsl 
(lac. cit. Archmoplax) the above referencee are snfficient. 

136. P t e n o p h  c~otoptis, Alcock & Anderson. 
Archacplas notopua, Alcock and Anderaon, Journ. Ae. 800. Bengal, LXIII. pt. 2, 

1894, p. 181, pl. ix. fig. 3. 
Ptsnoplam notopus, Alcffik and Andarsoa, Ill. Zool. lnveetigotor, Cmrt., pL xr. 

fig. 2 : Aloook, Investigator Brachynra, p. 70. 
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The tract of country in which the present inqniry was carried out 
extends along the Ewt bank of the Hooghly river from Calcutta to 
Naihati, a distance of 25 miles. The area is fairly typical of Lower 
Bengal, and has for a long time been looked on M water-logged and very 
malariow. I n  1889 Dr. Gregg, then Sanitary Commissioner of Bengal, 
after a careful inspection, came to the couclusion that the unhealthiness 
waa due to certain drainage channels having been silted up, and a scheme 
for re-excavating some of them was prepared, but has not yet been carried 
ont. Owing to an unusual prevalence of fever in 1899 a further inquiry 
into the health of the traot waa ordered, and was c a ~ ~ i e d  out by me iu 
Febrnary last. 

The plan of the enquiry waa as follows. As the essential point 
to be determined waa the proportion of the inhabitants of the various 
park  of the area who were suffering from malaria, a large number of 
persons were examined for enlargement of the spleen; its size being 
noted aa either just felt, two fingers breadth below the ribs, four 
fingers breadth below, or oxtending beyond the navel. The spleen- 
count aa a test for the degree of malaxin iu a tract of country wua 

J. IL 60 
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used by Major Dyson in the Punjab in a similar inquiry, and by others, 
and is perhaps the most reliable and easily carr.ied out method, especially 
in the season of the year when fever is a t  a minimum. Secondly, the  
level of the ground-water was taken in as many wells as possible, and 
illquiries were made as to the height to which the ground-water rose 
during t l ~ e  rainy season, RO as to enable tile degree of water-logging to 
be estimated. Thirdly, the drinking-water supply was carefully noted. 
Fourthly, the number of fever cases treated a t  various dispensaries 
month by month was compared with the monthly rainfall over a series 
of years, and worked out in charts, in order to ascertain the influence 
of seasons and raiufall on t,he fever rate. Lastly, some observations 
have been made on the distribution and monthly variations of the 
distribution of the Anopheh Mosquitos, which have furnished some 
rather surprising results. 

In carrying out the spleen-count the whole area wae divided up 
into thirteen Municipalities, and as far arc possible 100 persons, about 
half of whom mere children, were examined in each Ward of each 
Biunicipality, over 5,000 persons having been examined in all. Aa 
childl.en suffer from enlarged spleen more commor~ly than adults, just 
as Koch has recently shown that the malarial organism is also fonnd 
in a lnrgcr percentage of children, the figures have been corrected 
so as to represent t l ~ e  spleen rate of 50 children and 50 adults in each 
Ward, so that the figures of the different areas should be strictly 
comparable. Visits were made from house to house so as to get a fair 
sample of the actual inhabitants of the Wards, and every precaution 
mas taken to obtain accurate results, every single person being examined 
by myself, a month being taken over the inquiry. 

The results are embodied in the accompanying map, in which the 
different municipal areas are shaded in accordance with the percentage 
of persons who were found to have enlarged spleens, the darker areas 
representing the highest percentages and vice versd. The dotted lines 
within tile municipal areas enclose the Wards or areas separately 
examined, and the large figures within them indicate the spleen per- 
centage, while the figures enclosed in a circle are those of the distance 
of the ground water-level below the surface in feet and inches, the 
upper figures being the distance in the dry cold weather taken in the 
month of February, while the lower ones indicate the distance during 
the height of the previous rainy season. The small figures in brackete 
refer to the number of the Wards given in the left-hand margin of the 
map, and correspond with those in the tables given further on. 

THE G E N E R A L  BESULTB OF T E E  S P L E E N - C O U N T .  

The followingtable shows the percentage of people who were fonnd 
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to be suffering from enlarged spleen in each Municipality. They are 
arranged in order from above downwards m they are situated on the 
map from north to south, while the wester~lly ones, which lie on the 
east bank of the Hooghly, are placed on the left, and the easternly ones, 
which are a t  a little distance from the river, are placed in the right-hand 
column, so that the tablo roughly represeuts their position on the map. 

TABLE I. 
Mnnicipelity. Spleen Municipality. Spleen percentages. percentage& 

Naihati ... ... ... 19.9 (Qobarda~tga) ... ... (55.5) 
Bhatpara ... ... 20.0 
Uarulia ... ... ... 
North Barrackpore ... 
Titagarh ... ... 
Sout ti B a m k p o r e  (West) 
Kamal-hati (West) ... 
Baranagar ... ... 
Chitpore-Cossipore ... 

Average ... ... 

(Bosirhat) . . . . . .  (52.8) 
Baraset ... ... 52.9 
South Barmckpore (East) 56.0 
Kamarhati (East) ... 34.8 
Norkh Dum Durn ... 68-1 
South Dnm Dnm ... 32.3 
Maniktolla ... ... 13.2 

Average ... ... 41.0 
A glance a t  the abovo table or at  the shaded map will show that 

the places situated on the bank of the Hooghly river have a much 
lower spleen percentage than those further to the east, even when the 
latter are but two miles from the river as in tbe case of the last five 
in the right-hand colatnn of the table, with the exception of part of 
North Dnm Dnm. This having been ascertained, the question arose 
whether the lower rato on the banks of the Hoog hly waa t o  be regarded 
at3 the normal rate, and the higher figures of the inner tract as being 
due to water-logging or other abnormal conditions, or whether the latter 
must be taken as the usual state of affairs in this part of Lower Bengal, 
and the banks of the Hooghly as being exceptionally healthy. In order 
to solve thie problem i t  was necessary to visit other places still further 
to the east, and Gobnrdanga and Basirhat, which are situated on the 
next flowing river to the east of the Hooghly, namely, the Ichahamati, 
were selected as the most suitable for the purpose. The former is ?ome 
20 miles to the east of Naihati, while the latter is  26 miles to the east 
of Baraset. The former is nearly surron~ided by a bend of the river 
on two sides and by marsh land on the other sides, so that cannot be 
considered to be well situated from the hen1t.h point of view, but 
Basirhat, on the other hand, would appear to be likely to be as ltealthy 
ss any place in this portion of the Gangetic delta. Nevertheless, both 
show a spleen-rate of over 50 per cent., which, agreeing as i t  does with 
Dr. Oregg's statements about tliis tract of country, may be takeu us 



460 L. Rogers-Relationsh+ of the water-supty, water-logging [No. 4, 

approximately the normal figure for this part of Lower Bengal. It 
would, therefore, appear that the eset bank of the Hooghly ie excep 
tionally healthy, although some of the Municipalities in the low-lying 
tract a little to the east of the river show very high spleen-rah, more 
especially North Dnm Dum and the portion of South Barrackpore to 
the east of the rsilwtqy, whose figures are 68 and 56 per cent. respec- 
tively. It may also be at  once mentioned that last year, namely, 1899, 
was an exceptionally feverish one on eccouut of the exoess and uneven 
distribution of the rainfall. 

On looking more closely a t  the 6gnree it will be observed that them 
is one marked exception to the rule above pointed out, for Maniktolls, 
although situated away from the river-bank and on extremely low-lying 
and water-logged land, haa, nevertheless, the second lowest spleen-rate; 
an exception which haa proved to be the key to a very important fador 
in the musation of the variations oE the spleen-rate in the tract under 
consideration. The only ground on which the low spleen-& of 
Maniktolla can be accounted for ia the enjoyment by thie advanced 
Municipality of a good filtered water snpply. It i also worthy d note 
that Chitpore-Cosaipore, which hse the lowest rate of all, namely, 11.2, 
hm the double advantage of a filtered water supply and a sitmtion on 
the east bank of the Hooghly. That them sre the true reaaons of its 
marked immunity is shown by the f a d  that the average rate of the two 
western Wards is only 7.4, while that of the two easteruly War% 
situated from one to two miles from the river, is 14.7, that is almost 
the same as that of Maniktolla The density of the population of 
Chitpore, and consequent smaller number of tsnlre, eto., may also be a 
slight factor iu its healthiness, but the details to be given immediately 
with regard to the spleen-rates of different parts of Maniktolls and 
other placee show that this is not a factor of any great importance, but 
on the other hand they will prove conclnaively the intimate relationship 
between a filtered water-supply and a low spleen rate, but se this point 
is one of the utmost practical importance i t  will be necessary to go 
somewhat into detail with regard to the spleen-rates of different Warde 
of the same Municipalities, more e~pecially of those parts of which 
are being supplied with good water by mills situated within their 
boundaries. At the esme time the data with regard to the ground water- 
levels will be given, eo that the question of water-logging can also be 
discussed. 

WABD VABIATIOBB IH TEE SPLEEN-RATEB. 1. MABIKTOLLA.--T~~~ 
Municipality, aa will be evident from the accompanying map, ie situated 
between the Circular and the New Cut Canals, and this area is so flat 
that there GI only a fall oE some eight feet from west to east in a 
diehince of two miles. Ite drainage i dependant on channele by the 
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sides of the fonr main roads, and b carried under the New Cnt Canal 
by means of siphons into the Great Salt Water Lake, but these have to 
be closed a t  high tides to prevent the salt water running up into the 
drains, and they do not work very efficiently a t  present. The portion 
of the main drains in the western and more densely populated portion 
of the Municipality are brick-lined, but the eastern portions are of earth 
only. The water-level waa taken in several wells, and in February i t  
was found to average 5 feet from the surface of the gronnd, while 
evidence was obtained that it rises to within from one to two feet during 
the rainy seeeon. A more typioally water-logged place it wonld be 
difficult to find. For purposes of comparison i t  was divided np into 
western and eastern portions, and the spleen-rates were fonnd to be 
12.4 for the former and 14 for the latter, although i t  might have been 
expected that the less densely inhabited and more water-logged e~stern 
portion wonld have had a decidedly higher rate. It was in the west 
part of this Municipality also in which the larvre of the malarial- 
bearing mosquito waa fonnd in from half to two-thirds of the tanks as 
well as in some other pools, as will be detailed further on, so that none 
of the known aausea of malaria were absent, in spite of which this 
Municipality, together with that of Chitpore and Cossipore, were the 
two which showed considerably the lowest spleen-rates of all the 
thirteen, and these two are the only ones which have a full filtered 
water snpply. 

The following table shows the above figures in a convenient form. 

TABLE 11. 
MANIKTOLLA. 

Qonnd 
Area Water-Level. Water-wpply. Corrected Bpleen percentagee. 

Feb.. Rains. Adult Ohildren. General 
1906. 1899.. Malee. Total. 

West part (1) 5 ft. 1 to 2 ft. Filtered. 13 11'8 12.5 
East (2) 5 ft. 2 ft. 6 in. do. 13 15.0 14.0 

CHITPORE-COB~IPORE.-T~~~~ Municipality is eitnated immediately 
to the north of Calcutta, and extends eastwards as far aa the Eastern 
Bengal Railway and northwards to the southern border of Baranagar. 
It is divided into fonr Wards, namely, Chitpore and Cossipore West ex- 
tending from the river to the Qnrnd Trnnk Road, the spleen per- 
centages of which are 4.8 and 9.9 respectively; and Chitpore and 
Cossipore East, extending from the Grand Trnnk Road to the Railway, 
and conseqnently distant from one to two miles from the river bank, 
the spleen-rates of which are 13 and 16-75 per cent. respectively. The 
whole area is supplied fully with filtered water, wbile those people 
who do not drink this (and they are certainly a decided minority) 
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will take chiefly river water in the westelm Wards, and tank water in 
the eastern ones. The water-level in three wells varried only between 
4 and 5 feet from the surface in February, and in the rainy season i t  
had been within from 1 to 2 feet of i t ;  so that here again there W a s  

considerable water-logging but the minimnm amount of fever, while 
although tho western portion is more .densely populated, the eastern 
part presents numerous tanks, and is generally favo~ireble to the deve- 
lnpement of malaria, yet, apparently owhg to the filtered water-supply, 
the spleen-rate is very low. 

TABLE 111. 

CHITPORE-COSSIPORE. 
Ground Corrected 

Area. Water-Level. Water.8npply. Spleen percantsges. 
Feb., Rains, Adult Children. Genernl 
1900. 1899. Males. Tokl.  

Chitpore, West (3) 4 ft. 3 in. 1 ft. Filtered. 3.05 7.7 4-85 
Cossipore, West (4) 4 ft. 9 in. 2 f t. 9 in. do. 10.6 9'3 9.95 
Chitpore, East (5) 5 ft. 1 in. 2 ft. do. 16.0 10 0 13.00 
Cossipore, East (6) ... ... do. 18.3 15.2 16.75 

SOUTH Dux Dm.-To the east of the railway, which bounds the 
Chitpore-Cossipore Municipality, lies South Dum Dum, the most thickly 
inhabited portions of which are situated on the Jessore, Belgatia and 
Dnm Durn roads, and i t  is divided into three Wards, which may roughly 
be taken as respectively including the parts ndjoining these three ronds. 
The inhabitants of Ward I1 who mere examined mostly resided near the 
easternmost portion of the Dnm Durn road, and the spleen rate was 37.9. 
Those of Ward I. mostly lived around that portion of the Jessore road 
which joins the eastern ends of the Belgachia and Dnm Dnm roads, 
and its spleen-rate was 45.3. Lastly, most of those ex~mined in Ward 
111. lived around the western end of the Belgachin road just to the east 
of the railway, and consequently close to the Western Wal d of Cossipore, 
and the spleen-rate among them was only 13.7, by far the lowest rate 
of any place to the east of the railway. Here again the probable 
explanation of this exception is that many of the i~thnbitnnts of this 
Ward obtain filtered water from the Cossipore Municipality as I ascer- 
tained both by inquiry and by seeing them carryiug the water myself, 
while the portion of the other Wards which mere examined were too 
far from Cos~ipore for the people to resort there for water to any 
extent. The wnditiorls favourable to malaria are very similar in each 
Ward, for the Bajulln Khal flows right t l~roogl~ Wards 11. and 111. aa a 
broad swampy track with little or no current excopt during the rainy 
season, while t l ~ e  tide flows up it from the Salt Water Lakes at  l~igll watcr, 



1900.1 and the distribution of Anopheles Mosquitos. 463 

there being no sluice gate where i t  passes through the bund, while part of 
the houses of the Municipality are surrounded by rice fields. The water- 
level in a well in Ward I. was 8 ft. 9 in. below the surface in February, 
while during the previous rainy season i t  had risen within 9 inches of the 
ground, when the water could be dipped out by hand witliout the use 
of any rope, so that there is no doubt about this Municipality being 
very water-loggod. 

TABLE IV. 
SOUTH Dux DUM. 

Oronnd Co~eoted 
Wlud. Water-Level. Water-supply . Bpleen peroentages. 

Feb., Raine, Adult Children. General 
,1900. 1899. Males. Total. 

I . ( 7 )  8f t .9 in .  l f t .  Tank. 41.8 48.8 45.3 
11. (8) ... ... do. 35.4 40-4 37.9 

111. (9) . . . ... Partly filtered. 11.8 15.6 13-7 

BARANAGAR.-This hfnnicipality lies between the Hooghly and the 
Eastern Bengal Railway, extending northwards for nearly two miles 
above Cossipore. It is divided into four Wards, the first three of which 
are between the river and the Grand Trunk Road, and the fourth lies to 
the east of the former, being mostly between the Grarld Trunk Road 
and the railway, and consequently is dependant for its water-supply on 
tanks, while the first three get theirs mainly from the river, although 
Ward I., which is the most sonthernly bordering on Cossipore, obtains a 
certain amount of filtered water from that Municipality. Ward I. 
has the lowest spleen-rate, i t  being only 11.6, Wards 11. aud 111. have 
intermediate rates of 14.3 and 18.1 respectively, while Ward IV. hss the 
highest rate, namely, 26 ; differences which can only be explained by . 
t l ~ e  varying water-supply, for although the last Ward also has a larger 
area nuder rice cultivation, that portion of it, whose iuhabitants were 
examined, did not present materially different conditions from the other 
three Wards. Nor will the d8erences in the ground water-level, which 
are given in the Table below, account for those of the spleen-rates. 

TABLE V. 
BABANAGAR. 

Glrour~d Correoted 
Ward. Water-Level. Water-supply. Bpleen percantagee. 

Feb., Rains, Adult Children. General 
1900. 1899. Males. Total. 

I .  (10) 7 ft. 7 in. 4 ft. River and Tank 15.0 8.3 11.6 
& some filtered. 

11. (11) 4 ft. 1 in. 2 ft. River and Tank. 12.3 J6.3 14.3 
IIJ. (12) 7 ft. 6 in. 3 ft. do. do. 22.9 13-16 18.1 
IV. (13) ... ... Tank only. 1 4 6  37.3 26.0 
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KAMABEATI.-T~~B Municipnlity lies immediately to the north of 
B a r a m p ,  and consists of two Wards, namely, No. I. between the river 
and the Grand Trunk Road, and No. 11. from the latter np to the 
Eastern Bengal Railway, and including B e l g u r i ~  The spleen-rate of 
the river Ward was found to be 18.8, while that of the inland Ward was 
39.8, a notable difference, while the first Ward mainly relies on the river 
for its water-supply, and the latter is dependant on tanke ; for althongh 
there are a few wells in all the municipalities, mostly belonging to 
private individuals, yet they appear from my inquiries to be little if a t  
all need by the people for drinking purposes, especially if filtered water 
i~ available, while many intelligent natives informed me that those who 
drank filtered water suffered much less than those who drank that from 
any other source, including well water. The ground water was 7 feet 
below the surface in February in the ~iverine Ward, and had  been within 
1 ft. 8 in. of i t  in the rainy season of 1899, while i t  was 1 foot further 
down in both seasons in the w e  of the eastern Ward, so that from thia 
point of view the latter should have been sliglltly the more healthy of 
the two, instead of entirely the reverse obtaining. 

TABLE VI. 

Qronnd Corrected 
Ward. Water- Level. Water-eopply. Spleen percentages. 

Feb., Kains, Adnlt Children. General 
1900. 1899. Malw. Total. 

I. (14) West 7 ft. 1 ft. 8 in. River and Tank. 17.3 20.4 18.8 
11. (15) East 8ft. 2 ft. 8 in. Tank only. 32'5 36.6 3 4 8  

NORTH DUM DuM.-This Municipality is situated to the east of 
Kamarhati, and extends from the railway to Nowi Nadi, a distance of 
some four miles, and i t  consists for the most part of rice fields surround- 
ing several villages. I t  contains two Wards, the wester~lly of which 
includes the large village of Nimta, while the easternly one includes 
Gouripur and Kadihati, which are situated on the Nowi Nadi, a slug- 
gish stream which carries the surface drainage away to the south-east 
into the Kocho bhil. The water-level in a well in the western Ward was 
7 ft. 3 in. below the surface in February, and had risen to within 2 ft. 
3 in. in the rainy seaeon of 1899, so that this part is certainly water- 
logged. The spleen-rate in the western Ward was no less than 76.6 per 
cent., while among 58 boys of the Nimta High School, who mostly be- 
longed to well-to-do families, i t  was 67. In the eaetern Ward the per- 
centage worked out a t  59.6, which is also very high, the average of the 
two War& being 68-1 ; an extremely high figure. The water-supply is 
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solely from tanka and s very few \veils, while the  villages are RUF- 

rounded by flooded rice fields during the rainy season; both a bad 
water-supply and water-logging beinq presei~t and factors in causing 
tile marked unheaIthiness of this area. 

TABLE VII. 

Qronnd \Vatar - . Cormted 
Ward. Water-Level. R ~ P P ~ Y .  Spleen percentages. 

Feb., Rains, Adult Children. Oenerrl 
\ 1900. 1809. Maleu. Total. 

Western (16) 7 ft. 3 in. 2 ft. 3 in. Tn~ik 73.3 80.6 76'6 
Eastern (17) . . . ... do. 56.6 62.5 59.6 

SOUTH BARRACKPORE.-This hfunicipality is a very Inrge and Scat- 
tered one, m a i ~ ~ l y  consi~ting O F  a riverine por t io~~  situated between tile 
Hoogl~ly and tlie Grand Trunk Road, tlie following four W ~ r d s  of wliich 
(beginning Prom the s o ~ t ~ h )  were examined, namely; Agsrparn, with a 
spleeu-rate of 30.8 and a ground water-level of 7 ft. in February and 1 
f t .  8 in. below the surface in'the rains of 1899 : Ponil~ati, with a spleen- 
rate of 31 25 : Sukchar, with a spleen-rate of 12.1 nnd a ground water- 
level of 8 ft. in February, and 2 ft. below the snrfnce in the mills of 
1899 : and Khardah~,  situated just to the south of the khal of the same 
name, with a spleen-rate of 26.75 and a ground water-level of 6 ft. 6 in. 
down in February. All these depend mainly for their water-supply on 
the river, while the exceptio~lally low rate of Snkchar appears to be 
due to the nuusual number of good pukka I~onses, maily of which are 
two stories high, the inhabitahts of which must have been mnoh better 
to do t l ~ s n  the majority of those in most of the other Wards, while 
tnnks are also fewer than usual in this Warti. 

This Mn~~icipality also includes a lrtrgo nl.ea of rice lnnd with 
scnttered villages to the east of the Grand '1'1,ulik Road, and extending 
across t l ~ c  Eastern Bengal Railwny. Two polmtions of thin were 
examined, namely, oue to the cast of Pui~il~ati  an11 Sukchnl-, r o i ~ ~ i ~ t i n g  
mainly of the village Sodepore on eithrr sidr of the Eastern Her~gal 
Rnilw~y, but mostly to the east of it, nud another villngcr called 
Natagorc to the east of tile former. Thr spleen-ixte of t l i i ~  area waR 
60.4, that of Sodepore having been 61.7. mid that of Natagore 641.4. 
The g~onnci water-levels in k'ebrnal.~ were 10 ft. 6 in. and 9 ft. 
respectively, and ill the rainy senson of 1899, 2 ft. and 4 ft. below tire 
R u l f ~ e ,  meaaurenlents which, i t  mill be observed, are very similar 
to those of the riverine portions of t h i ~  Municipality, the slight 
difference being in favour of the iuland portions, although their spleen- 
rates are very much higher than those of the parts on the banks of the 

J. n. 61 
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Hooghly, no that (,he water-levels do not help in explainii~g the 
diffe~tnce. On the other hand, the dwellers uear the river will mostly 
drink river wafer, while those who live more irllal~d are entirely 
dependant on tank water. T l ~ e  other part of the South Borrackpore 
Muni~ipalit~~. wliich w t l ~  exanlined lies to the east of the railway opposite 
North Barrackpore, nnd  consist^ of the villages of Chandanpnknri~ 
and Nona. The spleen-rate wns found to be 51.6, while the ground 
water-level mas 10 ft. 4 in. below the surface in February, but liad risen 
to within 5 ft. during the rains of 1899, fignres wliich are much more 
hvonrable than tl~oae of hiflniktolla and Chitpore-Cossipore, wl~ich 
have the lowest ~pleen-rates. This, the most north-easternly W a d  of ' 
t,he South Barrackpore Municipnlity, is also dependant on tank water 
for its drinking snpply. Tbe much lower spleen-rate, then, of the p h s  
near the river, as compnred with tl~oee a t  a distnnce of two miles or 
more from it, is again borne out by this Municipality, the figures of 
which are given in the table below. 

TABLE VIII. 

Ground 
Am& Water-Level. Water-enpply. 

Feb., Raine, 
1900. 1899. 

A g a r p a ~ , ~ ( l P )  7 f t .  lf t . .  R i v e r n ~ ~ d T a n k  
Punihati (19) ... ... do. do. 
Snkchnr (20) 8 f t .  2 ft. do. do. 
Kliardaha (21) 6 ft. 6 in. ... do. do. 
Sndepore (22) 9 ft. 4 ft. 'I'ank only. 
Nonn (23) 10 ft,. 4 in. 5 ft. do. 

Corrected 
Gpleen percentager. 

Adult Children. Qenernl 
Mnlea. Total. 
33.3 28-5 30.8 
20.0 42.5 31.2 
19.3 6.9 12.1 
32.5 21.0 26.7 
50.0 70.0 60.4 
36.5 66.8 51.6 

TLTTAGHAR.-T~~R ;R a ~rnalk Municipality which lies on the east 
bank of the Hoogl~ly bet,meeii Soutl~ and North Barrackpore, arid is 
llounded OII  tho soi~tli by the Khardaha Khal, and on the north by the 
Tittngha~. Khal, ant1 on the e a ~ t  by the Gra~rd Trunk Road. It ix 
divided into fonr Wards uumbered I. to IV. from north to soutl~. Two 
Mills in Wards 11. and 111. supply n limited amount of filtered water 
more especially to the iuhrrbitanta of Ward II., bnt Wards I. and IV. on 
either side of the other two drink ne:~i,ly entirely river and tank water. 
Here, then, was a very gomi opportunity of puiting to a crucial test 
the qnestion as to whether filtered water drinkers snfIer less from enlarge- 
ment of the spleen thrln do those who drink other kinds, so notes were 
made regarding nearly all of the people examined in this Municipality 
RR to what w ~ t e r  tlley usually drunk, whether filtered, Hooghly, or ba, 
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The results are as follows, beginning from the south ari before. W-d 
IV., which is a narrow strip situated on the north bank of the Khnrdalla 
Khal, up to wl~ich the tidal water flows aa far au H. sluice gnte in t r  bridge 
under tlte Grand Trunk Road, and which contains a series of bustees, 
had a spleen-rate of 48 per cent., that i~ a high one for R riparian 
area. Tlie water-level was 10 ft. 1 i n .  below the surface in Febrnary, 
but had rise11 to witltin 1 ft. 3 in. in the reins of. 1899. 011ly 16 per 
cent. of those who were examined ~ t a t e d  that they drank filtered water. 
In Ward 111. 32 per cent. of those examined had drunk filtered water, 
and the spleen-rate was 30 per cent. T l ~ e  water-level had been 1 ft. 
6 in. below the surface i n  the rains of 1899, and was 10 ft. 3 in. dowt~ 
in Febrnnry, so that in this respect the conditions were just the same 
as in Ward IV., so this factor will not explaiil the considerable difference 
between the health of these two Wards ; the water-supply only being 
different. Still more marked, however, was the difference between the 
spleen-rates of the two northern Wards, that of Ward IlI., which is 
opposite the Mills, being 19 per cent., and tllat of Ward IV. immediately 
further north, waa 54.3 ; in spite of the ground water-level of tho latter 
having beell 6 ft. from the surface nt tlie height of the rains of 1899, 
and 18 ft. 4 in. down in February last ; an  exceptionnlly low rate. On 
t,he other hand, the number of the people exemitlet1 in Ward 111. \vl~o 
11nd drunk filtered water was no less than 82.6 per cent., while only 
19.6 of those of the Ward I. stated that they dl-unk filtered water, and 
owing to their greater distance from the supply they were probably 
less regular in obtaining i t  than were the inhabitants of Ward 11. a t  
whose doors i t  mas placed. Tl~ese figures are ~n5cient ly  &liking, 
especially aa they confirm the data obtained iu several other n~uni- 
cipalities, to be given immediately, and they are also in entire agree- 
ment with the followinp; results of the differences in the spleen-rate 
among t l ~ e  drinkers of the different kinds of water in this Munioipality. 
Thus among 140 filteredwater drinkers,87, or 26.4 per cent., hadenlarged 
spleens; while among 179 river water drinkers 74, or 61.3 per cent.. 
were similarly affected ; but of 55 tank wnter drinkers no lesu than 33, 
or 67.2 per cent., had enlargement of this organ. Further, if we take the 
degree of enldrgement nmoug the differeot classes as detailed in Table IX, 
below, we fiod thet oE those \rho had eularged spleens the degree 'of 
enlargement waa very slight in 62 pel. cerh .of the filtered water 
drinkere, in 43.2 per cent. of the river water drinkers, but only in 27 
of those who drank tank water, it being coneiderable or very enlarged 
in the remainder. Not only, then, i~ the percentage of et~larged organs 
mncli greater in tlioee who drank unfiltered water (the percentage of 
mired river and tauk water drinkers being 47.4), but the degree of 
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enlargement of the organ was also mncli more marked in the latter 
classes as compared with the filtered water drinkere. (See Table X.). 

TABLE IX. 

Q r m d  
Ward. Water-Level. 

Feb., Rains, 
1900. 1899. 

IV. (24) loft. 1 in. 1 ft.3 iu. 

111. (25) loft. 6i11. 1 ft. 6in. 

Water-supply. 

River and 
Tank. 
do. but 5 of 
them drank 
f i l t e r e d  
water. 

do. but 82'1, 
drank fil- 
tered water. 

River and 
tank water. 

Oorreded 
Spleen peroentnges. 

Adnlt Children. General 
Males. Tobl. 

36.0 600 48.0 

TABLE X. 

Filtered water. River water. Tank water. Total. 
Spleen not e~~larged 103.0 105.0 18.0 226.0 
Spleei~ slightly en- 23.0 (6'L0lO) 32.0 (43"/,) 10.0 (27'1,) 65.0 

larged. 
Spleen conside~ably 9.0 (24"/,) 26.0 (36O/,) 15.0 (41) so/,) 50.0 

enlarged. 
Spleen markedly 5 ( l o /  ) 16'0 (2 lo/,) 12.0 (32.7O1,) 33.0 

enlarged. 
Total examined . . . 1.M) 179 55 37.4 

Pemntage with en- 86'4 41.3 67.2 39.5O/, 
Iarged spleens. 

NORTH BARKICKPORE.-This is a small Mnnicipality on tile esat 
bank of the Hooghly extending from the Tittaghar Khal on the south to 
the Ichapnr Khal on tlle north, rind bounded on the east by the Grnnd 
Trunk Road. It con~ista of three circles. Firstly, Monimmpnr, situated 
in the bend of the river to the west of Barrackpore Cnntonment, the 
spleen-rate of which is 24 pel. cent., while the ground water is low, 
there having been no water in a well 8 ft. 8 inches deep in February. 
The water-supply is mainly derived fiom the river. Secondly, Nawab- 
p u g ,  also placed on the bank of the river to tlre north of the last 
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named, its spleen-rate being 28.6 per cent., while the water-level waa 
9 f t .  below t l ~ e  surface of t.he ground in February, and hadfrieen to 5 ft. 
from the ground in the rains of 1899. The water-supply is mai~llg derived 
from the river. Thirdly, Jchnpnr, ml~ich i~ situated to the north-enst 
of the last circle, and the mail1 portion of whose inhabiDants reside a t  a 
distance of about one mile from the river, and near the Grand Trunk 
Road, nnd consequently are mainly dependant on tanks for their water- 
supply. The ~p1ee11-rate of this circle wns 56 per cent., n l thou~h as the 
grour~d wat.er-level wm 10 ft. from the surface in February and had not 
risen nbovg 4 ft. in the rains of 1899 there was 110 difference in this respect 
from the other two circles which could possible account for t l ~ e  greatly 
higher spleen-rate of Ichapnr, whose water-supply from tanks instead 
of from the river appears to be the only possible explanation of the 
facts recorded. 

TABLE XI. . 
NORTH BARRACKPORE. 

Oronnd C o ' m t d  
Area. Water-Level. Water-enpply. Spleen percentages. 

Feb., Rains, A dnlt Children. General 
1900. 1899. Males. Total. 

Mo1rirampnr(28) Below 9 ft. .. . blainly river. 2 4 5  23-5 24'0 
Nawabgnng (29) 9 ft. 5 ft. do. 37.2 30.1 28.6 
lcl~apur (30) 10 ft. . 4  ft. 'Yank. 52.0 66.0 56.0 

G~~ur. l~. -Tl l is  small hflinicipality is situated between the Hooghly 
river and the Grand Trnnk Road i ~ ~ ~ ~ ~ ~ e d i a t e l y  to tile north of tile 
Ichapnr KIIRI. and its northern half has been supplied with filtered 
water frorn the Dunbar Cottoll Mill for the pr~st two years, but the 
illhebitants of the southern portion for the n ~ o ~ t  pnrt still drink river 
and tank wrrter. AR there was R very opinion among the people 
living near the Mill that they had suffered much less from fever 
since the filtered water had been it~trodnced, I determined to examine 
100 persons who resided near the Mill, nnd the great majority 
of whom (about 80 per cent.) were found on inquiry to have been 
drinking the filtered writer ; and allothela 100 a little furt,l~c~. to the 
R O U ~ ~ I ,  but ell within one mile of the former, and who stated that they 
drank river or tank water. Among the former claw the spleen-l-rtte 
W- found to be 21.1 por cent,, while among the river nnd tank w n b r  

drinkers i t  wns 46.5 per cent., althougl~ the latter included 28 men who 
had arrived from the N~rt~h-West Provinceu only in November last, 
that is after the fever season is nearly ovel*, and wl~ose spleen-rate was 
only 10.7 per cent. If these melt are excluded from the calcnlrrtion, the 
spleen-rate of the permanent resideuts of this southern portion of the 
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M~~nicipality] ~.ises to! 55.5 per cent., or just ovec- two-and-a-half times 
as great a~ amony tlle filtered water drinkers. A well in the northern 
part showed IL water-level 9 ft. 6 inc11e.s below the surface of tile ground 
in Februrtry, while i t  had risen to withill 1 ft. 6 in. duri~rg the rains of 
1899, sn t l ~ ~ t  Ithere must have beer1 a considerable degree of water- 
logging at  thnt time, in spite of mhicl~ the spleen-rate i~ low. These 
facts appear to admit of no other explanation than that the filtered 
water-supply was the cause of this low ratc near the Mill rrs compared 
wit,h n p~.ccisely similar area ill other respects close by which hnd ~ ~ o t  
the advantage of tibe stalld-pipe water. 

TABLE XII. 

Ground Water- Oorreoted 
Area. Water-Level. supply. Spleen percentages. 

Feb., Rains, Adult Children. General 
1900. 1899. Males. Total. 

Northern part(31) 9 ft. 6 in. 1 ft. gin. Filtered 17.7 24.6 21.1 
(near Mil I). water. 

Southern part (32) . . . ... River and 50.0 61.1 55.5 
tank water. 

B ~ ~ ~ r ~ u n . - - T h i s  Municipnlity cousi~t,s of a narrow strip between 
the l iver Hooghlj and the Eastern Ber~gal Railway a t ~ d  to the north 
of Garulitr, and i t  i~ divided illto three Wards, the ~~orthern two, Wards 
1. and Il., of which, more p~~rticulrlrly, a l ~ d  to a somewhat less extent 
t,he ~outhern one, Ward 111., obtain some filtered water from the Mills 
Rituated within this srea. Tile spleen-rates of all are low, that of the 
southev~r one being slightly higllel. than the other two, although there 
is not niucl~ differer~ce in their water levels. wi~icll are slightly in favour 
of Ward 111. The figures are given irr Table XIII. below. 

TABLE XIII. 

Ground Corrected 
Ward. Water-Level. Water-supply. Spleen percentages. 

Feb., R nine, Adult Children. Genernl 
1900. 1899. Males. Totnl. 

1 1  ( 3 )  10 ft. 3 in. 4 ft,. 4 in. Mainly river. 19.9 27.8 23.6 
1 .  ) 9 ft. 8 in. 5 i t .  Kiv e r  n n d 22.0 12-0 17-0 

filtered. 
1 . (35)  7 f t .  2 f t .  6 in.  do. 27.1 11.5 19.3 

N A I H A T I . - ~ ~ ~ R  Municipality is ~i tuated between the Hooghlp and 
the Eastern Bengal Railway extending from Naihati itself northwards 
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for five miles as far as the Bhrrgrtr Kbal, and although narrow to the 
south it gradually widens out to the north, so that while the lower 
three Wards are mainly inhabited nenr the banks of tlie river, the 
majority of the people in tlie two nortliern Wards live a t  some little 
distance from t l ~ e  river a t  Halishahar aild Kauchraparn. Moreover, the 
Gauripur Jute Mills snpply some filtered water to WardsII., so i t  is 
worth) of note that this Ward again Itas the lowest spleen-rate, namely, 
10.8, which is little more than half that of the Wards I. and 111. on 
either side of it, which are dependant on the river for their snpply. 
Further, Wards IV. and V. have the lligltest rates of all, b e i ~ ~ g  mainly 
dependn~t  on tank water for their supplies, so that,, and that in spite 
of their ground water-level being lower than that of Ward 111. ; 80 

that the only way in wl~icl~ these variations can be explained is by 
the differences in the water-supplies of the various Wards, which are 
also in accorllrmce with the results obtained in every previously consi- 
dered instance. , 

'SABLE XIV. 

Ground Corrected 
Ward. Water-Level. ~~~~~~~~~~~. Spleen percentages. 

Feh., Bain~,  Adult Children. General 
1900. 1899. nlsles. Total. 

I .  (86) ... ... Mninly River. 16.6 22.5 19.5 
11. (37) . . . ... Pnrtly filtered. 6.6 15.0 10.8 

111. (33) 7 ft. 9 in ... hf~inly River. i .1 31.0 19.0 
16ft. 6 in. 8f t .  

IV. (39) lof t .  3 in. 4 ft. Mainly Tank. 15.3 28.4 22.3 
V. (40) 10ft. 3 in. 4 f r .  T R I I ~ .  13.3 42.5 27.9 

B ~ i t ~ s e ~ . - T h i s  Municipality is uituated on the Soontliee Nucii some 
eight miles east of t,l~e Hoogl~ly liter, and its surf~ice drainage flows 
ilwny to tlie south-eaat ir~fo the Kocho Bliil. The Soonthee wm 
formerly n large river, but now it reseml~les an elongated swamp with 
little or no current except during the I aiilg Renuon, while i t y  bed ia 
e~~o~.oac l~ed  upon in nunlerouu places by fieries of tanks which in p l ~ c ~ ~  
leave but R' few y ~ r d s  betweell them for the strenm, an11 fislling weirs, 
etc., elso ob~truct  its course The Municipnlity is divided into five 
Wards, Nos. I, and 11. irlclcding the town, wllile Nos. IV. nr:d. V. are to 
the east on the Soor~thce Kl~nl, and No. 111. to the sllutl~. 1 1 1  all the 
spleen-rates are high, aud the gi.ouud ~vste1.-levels do llot vary much, 
but are high in the r a i ~ ~ s ,  showing obstt.ucted dminage a ~ i d  water-logging, 
The water-supply is from tanks, although one or two tube wells have 
been put down 
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TABLE XV. 

Ground 
Ward. IVater-Iavel. Water-supply. 

Feb., Rnit~s ,  
1900. 1899. 

I. & 111. (41) 12 ft. 4 ill. Tank only 
111. (42) 16ft.3in.  4ft. do. 
IV. (43) Bft.1in. Oft. 3in. do. 
V. (44) 12 ft.. 4 in .  4 Ft. . do. 

Corroc ted 
Spleen prcentnges. 

Adult Children. Oenernl 
Malea. Total. 

52.3 50.4 51.5 
38.1 80.3 59.2 
44.2 70.8 57.5 
38.6 51.2 44.9 

WATER-LOGGING AND THE RAILWAT.-It have already been pointed 
out in discussing the Ward variation8 of the ~pleeo-rate that there is no 
definite relationsl;ip between the nmount of malaria and the grouttd 
water-levels. Thus Maniktolla and Chitpore-Cossipore are the most 
water-logged parts of the whole area, yet they have the loweet spleen- 
mtes on account of their filtered water-supply. The fact that the bank 
of the Eooghly river is slightly higher than the country fnrther to the 
e ~ t ,  so that the surface water flows away from the river, and eventually 
finds its way back through khals to the river or runs off to the south 
into the Great Salt Water Lakes, might a t  first sight seem to indicate 
that the grouud water-level mould be lower near the river than i t  
is further to the east. Measurements in the wells, however, do not 
bear this out, for there is very little difference in thia respect in the 
water-level meesured in wells on either side of the milway, while the - 

differences noted were rather more frequently in favour of the eastern 
portions than the contrary. The differences in the spleen-rate, then, of 
the eastern and western parts cannot be explained on any theory of 
water-logging, while an examination of the whole area Ward by Ward 
shows no definite relationship between the spleen-rates and the height 
of the ground water-level, 8.9 a study of the Tables and Map will R ~ O W .  

The Eastern Bengal Railway, which rum from north to sooth 
through this area, and, together with the Grand Trunk Road, ~soughly 
divides i t  into western and e ~ s t e r n  portions, has frequently beeu held 
responsible for the unhealthiness of the country, for it lies across 
the line of surface drai11ap;e. As, however, the drainage flows to 
the east if i t  were materiallj ob~tructed the western part should be 
the more unhealthy, instead of which precisely the opposite holds 
good. Moreover, in the few places in mllich wells were found on 
either side of the railway, although nt Rome distance from it, there 
was no constaut or marked difference between either the level of the 
ground-wtrter in the dry season, or the height to wbich i t  rose during 
the rains on either side of the road and ra i lwq.  There is, then, no 
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evidence that the health of this tract has been influenced by the railway 
or the Grand Trunk Road, and the spleeu variations oennot possibly be 
attributed to their action. 

It must now be taken as proved that malaria can be communicated 
to man by the bites of the Anopheles genus of moequitos, which have 
previously bitten another case of malaria, and in whose body the 
plasmodium has undergone developemental changes. It still; however, 
remains to be proved tbat this is the only or even the most common 
way in which the disease is obtnined, and it is worthy of note that 
Laveran, who W ~ H  the first modern exponent of the mosquito theory, is 
still of the opinion that it will not explain all that is known of the 
etiology of the dbease. Still enongl~ is known to make it highly advisable 
t.o consider the question of the possibility of destroying the particular 
breed of mosquito which plays a part in distributing malaria. This 
should not be impossible in limited areas, a t  any rate, if Major Roes's 
statement as to their breeding-grounda is correct, namely, that they 
mainly breed in small pools which are not inhabited by fish, and yet are 
not so small that they will dry up in a few days, and consequently that 
sncl~ suitable pools are few and far between. In  order to test thin 
statement I searched for the larvsa in several Municipalities, bnt regret 
to say that I have not been able to confirm Ross's statements. On the 
contrary, I found the Anopheles larvsa in numerous tanka as well as in 
the small pools which Ross describes, and tbat too in spite of the former 
as well as some of the latter abounding in fish. This having been 
ascertained, a small portion of Maniktolla, measnriug about one-sixteenth 
of a square mile, and containing some thirty tanks, was further examined. 
During the dry months of from Febrna~.y to May, which are the 
minimum fever months of the year, I fonnd the Anopbles larvsa in 
from one-third to two-thirds of these tanks, often in enormons nnmbere, 
one of them for example, having been estimated to have contained 
several million larvs  on one day on which it was examined in May. In 
the earlier months especially they were also fonnd in several 'small 
pools, but the numbers there were nothing as compared to tl~ose in the 
tanks, wl~icll are certainly the common breeding-gronnd of the Anopheles 
in the dry season a t  any rate. Three pools in a low-lying area are of 
interest, for in one, some two yards square, and a second which was five 
yards in diameter, fairly numerous Anopheleu l a rvs  were fonnd in spite 
of the presence of small fish in both, so that i t  is not surprising that they 
can also survive in tanks which are swarming with fish. Further, I failed 
to find any cases of fever near the infected tanks in the hot weather. Aa 

J. 11. 62 
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there must be several hundred tanks in the five square miles of Manik- 
tolla alone, the chances of being ctble to destroy these larvle appeare to be 
very remote. Further observations are being made on the s e a s o d  
di~tribution of these larvm and the amonnt of fever, but i t  may be 
mentioned that they nenrly disappeared from the tanks after the first 
bursti of the rains, and remained absent during a break which followed, 
although fever now began to be prevalent, so that up to the present the 
number of the Anopheles has been in inverse lrroportion to the amount 
of fever. Possibly t l ~ c  tank forms are different from those of the rainy 
season in the small pools, but I hare not yet been able to settle t.his 
point. The differences will be only microscopical, so that this would 
not leesen the practical difficnlties in lessening malaria i n  Bengal by 
destroying the mosquitos, the o111y possible way of partially affecting 
which would appear to lie in the time-honoured method of extensive 
drainage in order to lessen the number of suitable breeding-grounds for 
the mosquitos. 

The p a t  difficulty of destroying the Anopheles larvoc in Bengal 
enhancee the importance of the iufluence of a filtered water-supply in 
reducing so materir~lly the amount of fever, which has been shown to 
be the case in portions of this tract of country, while the mucl~ greater 
liability of the drinkers of tank water to malaria suggests that the 
diseaso may commonly be obtained by drinking infected water, as baa 
for centuries been considered to be the case. Such a mode of infection 
may be easily reconciled with the mosquito theory if we allow that 
these insects, in addition to directly inoculating the disease, may also 
take the parasite back to water, perhaps by menus of the black spores 
described by RQRB, in which they mcty survive for a limited time only, 
so that the infection has frequently to be renowed by the mosquitos. 
This is n point wl~ich can only be eettled by investigation, which 1 hope 
shortly to be nble to undertake. 

Lastly, an examination of charts showing the monthly rainfall and 
fever-rate in tlli.9 tract of c o ~ ~ n t r y  revealed the fact there is no constant 
relationship between either the amount or monthly distribution of the 
rainfall of different jenrs and the amount of rnalarial fever. A more 
detailed examinntion, however, showecl that there is a relationship between 
the-daily distribntion of the rain nnd the fever; those years i n  which 
the rainfall is very il-regularly dist~ibuted with frequent and PI-olonged 
breaks, being those ill which malarial fevers are most prevale~~t .  This 
poiut is also being more closely studied, in conjunction with the 
observations on the variations in the distribution of the Atwpheks. 
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The general result of the inquiry hns been to show that there is  a 
marked difference between the health of tbe riverine and more inland 
portious of the area examined, the former being much more healthy 
than the latter. The comparatively healthy area extends from the rim 
to the Grand Trunk Road, and in some parts to the Railway, a distanoe 
varying from one ' to  two miles. No ma~ked or conshut differences in 
the ground water-level of the healthy and unhealthy parts has been 
found, which could possibly account for the differences in the spleen-rate 
noted, so that no theory of water-logging will oxplai~i them. 

The most striking exception to the rule t t ~ a t  the areas a t  a distance 
from the river bank have a high spleen-rate is that of bfaniktolla, and 
the easter~l portions of Chitpore-Cossipore between the Q m d  Trunk 
Road and the railway, both of which, together with the rest of the letfer 
Municipality, have the lowest spleen-rates of all. Moreove~. they are 
also the most water-logged portions of the whole area, their ground 
water-levels both in the dry and iu the  rainy seasons being the higheet 
met with, so that there must be some other factor to account for their 
marlied immunity from malaria. This is certainly not the absence of 
the malrtl-ia-bearing mosquito, for it was in the first-named place that 
they were found to be more wide-spread during the minimum fever 
season than has hitlierto been reported from any part of India. The 
only possible factor remain i~~g  is the water-supply, and i t  is notewortl~y 
that these two water-logged Municip~lities nre the only ones which have 
a full filtered water-supply from the s@me source as Calcutta itself. 
That t l~ i s  good water-supply is the true explanatio~~ of their relative 
immunity from malaria is borne out by the very low spleen-rate of certain 
Wards of other Municipalities which have a partial filtered water-supply 
from various Mills, together with the low rates of the Wards of 
Baranagar and South Durn Dnm, which border on Chitpore-Cossipore, 
from whose stand-pipes some of their inhabitants were obtainingfiltered 
water, the details of which have already been given. Finally, the 
figures given in Table X. shows tlie spleen-rates among river water 
drinkers to be nearly double, and that of tank water drinkers to be 
nearly treble that of filtered water drinkers, strongly corroborate the 
evidence as to the benefit to be derived from filtered water, and efIords 
a key to the whole distribution of the v a r r y i ~ ~ g  spleen-rates, as can be 
see11 from a study of the nccompanying map. Thus, Chitpore-Cossipore 
West, which has the double advantage of a filtered water-supply and 
close proximity to the river, so that those who do not drink filtered 
water will for the most part take river water, has the loweet rate of 
all, namely, 7.4. The eastern part of the same Municipality, whioh 
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has tank instead of river water as an alternative to the filtered supply, 
on the other hand, has a spleen-rate of 148, which is almost the same 
figare as that of Maniktolla, with a similar water-supply. Farther, 
those Wards which are situated immediately on the river bank, but 
do not possess a filtered water-supply, and consequently get their supply 
mainly from the river, and to a less extent from tanks, have a rate 
intermediate between those with filtered water aud the inland onee which 
are dependant entirely on tank water. In  short, all the Ward variations 
in the spleen-rate of the whole arda can be esplained on the ground of 
their varying water-supplies in a manner which no other explanation 
will approach in completeness, so that i t  is impossible to come to any 
other conclasion than that the above is the true explanation of the facts 
recorded. Whether tlle Anopheles mosquitos play a part by taking the 
malarial parasite back to the'tanks from their haman hosts or not mnst 
be left to be determined by future experiments, but that a good water- 
supply is an important prophylactic measure in the lessening the pre- 
valence of malaria mnst I think be admitted, and can be safely acted on. 

XVII1.-I. Eicrlher Kesc.ctrcht.s on iliercurous Ni tr i te  and i ts  Deriralices. 
II. On iUe~.crcvans Iodide utltl a 7iew Method of i t s  Yrepnvc i t i o~ l . -B~  

P. C. KAY, 11.S~. 

[Received 16th July ; Read 1st August, 1900.j 

CONTENTS. 

T. Further Reseal-cl~es on Mercurous Nitrite and its Del-ivatives. 
( I )  Preparation of Mercurous Nitrite on a inrge wale. 
(2) Preparation of chemically pure Mercurous Nitrite. 
(3) Interaction O F  Mercurous Nitrite and Etllyl Iodide. 
( 4 )  Interactiou of Mercurous and Mercuric Nitrites wit11 the 

Nit.ritezl of Silver and Sodillin respectively. 
11. Mel,cu~mus Iodide : R new Method of its Preparation. 

(1) 
PRPPARATION or MERCUROUS NITK~TE ON A L A R G E  SCALE. 

AR the investigations I am about to describe involve the Use of 
comparatively large quantities of mercurous nitrite a t  a time I shall 
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begin with describing a method of preparing the salt, which has been 
found to be more economical and far less troublesome than the udual 
method. 

A tall beaker is taken containing nitric acid (sp. gr. 1041) diluted in 
the proportion of 1 : 4 with water; mercury is now poured in, care being 
taken not to fully cover the bottom but to lenre an annnlar or horse- 
shoe-shaped space. The crystals which are formed on the convex sur- 
face of the mercury are continually pushed aside into the empty space 
by the evolution of gases duriug the initial stages of the reaction. On . 
standing overnight, however, a crust of the nitrite is formed on the 
snrface of tho metal, which acts as a protective layer, thereby hindering 
further action. 

All that is now llecessary to do is to incline the beaker gently, when 
the deposit of the salt slips off into the empty space as explained 
before, leavinga fresh snrface of mercury exposed. This may be repeated 
4 or 5 times in the course of the day. Instead of inclining the beaker, 
the layer of crystals may be carefully scraped off the surface with a 
glass rod. The process may be allowed to go on for a week, resulting 
in the continuous growth and accumulation of the salt ; the reaction 
may be started simultaneously in about half s dozen beakers arranged 
in a row, so as to secure a copious supply. 

I n  the previous papers* i t  was recommended that each time a layer 
of crystals is formed, the mother liquor together wit11 the mercury 
should be decanted off into another beaker. l 'l~is is a wasteful method, 
for as soon as the super-incumbent liquid is removed, torrente of red 
fnmes appear on the surface of the mercury. These red fnmes are ' 

caused by the combination of nitric oxide with the oxygen of the air. 
It is the nitric oxide that evidently gives rise to the formation of th 
nitrite, and its loss has to be guarded against. 

The mercu~*ons nitrite prepared as above will answer well enough 
for ordinary purposes. I t  generally contains, however, impurities, chiefly 
in two shapes. First, the crystalline mass encloses millute globules of 
mercury which cannot be entirely detached. Secondly, as tlle salt has 
to be dried on the porous tile, a portion of the heavy motller liquor 
consisting of mercurous nitrate dries up along with it. When i t  is 
desirable to obtain the salt in a state of absolute purity, i t  is mixed with 
a sufficiently large quantity of water and heated to boiling point for eome 

For literature on the snbjeot, see Journal, Ariatio Sooiety, 1896, Pt. ii, p. 1, 
and Transsotiom, Ohem. BOG. for 1897, p. 338. 
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time. Treated in this way about 18 p.c. of the nitrite undergoes die- 
sooiation as already pointed out ; thus : 

Hg2 (NO,), = H g  + H g  (NO,),. 
While by far the larger proportion of i t  dissolves as such ; the satu~-ated 
solution while still hot is rapidly passed tllrouglt a "ribbed " filter paper, 
and the filtrate bridily stirred with a rod. In this way a fine, mealy, 
crystalline deposit is obtained, which is dried on a porous tile and 
preserved inside a dessicator. The preselice of evert a t,rzwe of atmos- 
pheric moisture brings about slow decon~position evolvi~tg nitrous fnmes. 
h a test case it may be mentioned t,hat 0.56g. of the pure salt mas 
placed on the scale pan for three hours, and it lost 5 mgs. during that 
time. 

Preliminary. 

About four years ago while describing mercurous nitrite and ita 
general properties, which were found to bear a remarkable analogy to 
those of silver nitrite, the author expressed a hope that this new com- 
pound would yield nitro ethane by interaction with ethyl iodide. 

Since then i t  has been qualitatively shown that the reaction gives 
simultaneously both nitro ethane and its isomer, ethyl nitrite.' The 
present investigation embodies a fuller and more systematic study of 
this reaction. 

Experimental. 

The general method first described by V. Meyer and 0. Stiiber has 
been in the main fol1owed.t I shall therefore confine myself to such 
details only as have a direct bearing on the subject in hand. 

Exp. I. 120 g. of mercurous nitrite and 69 g. of ethyl iodide were 
digested together over a water bath in a round-bottomed flaak to which 
was attached a tnbulated funnel and a reflex condenser. The digestion 
was continued so long as ethyl nitrite was evolved. It is necessary to note 
here that as soon as ethyl iodide is poured on rtilver nitrite, an energetic 
action a t  once sets in ,  but when mercurous nitrite is added to the alkyl 
iodide there is scarcely any' perceptible evolution of heat, and the re- 
action only begins after digestion has proceeded for some time. The open 

* Proc. Chem. Soc. 1896, p. 218. 

t Ber. Deut. Ohem. Ges., V, pp. 899, 514. 
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end of the condenser waa connected with two tall cylinders (See Fig.) 

Wig. shewing the formation of Ethyl Nitrite and its absorption by 
Alcohol. 

containibg a measured volume of alcohol for the abaorpt'ion of ethyl 
 titr rite. These cylinders were again kept immersed in ice-cooled water 
of an average temperature of 10" C., that of the Laboratory varying 
from 23' to 2 5 O  C. In t,his manner a concentrated solution of what is 
called in the Pharmacopoeia S + i t u s  Ztlberis Nitrosi, was obtained, the 
strength of which waa determined by Al!eu's metl~od.* The yield of 
ethyl nitrite wss foulld to be 5.1 g. 

Exp. 11. 94g. of mercurous nit.rite and 35 gms. of ethyl iodide 
were digested a ~ l  above. The yield of ethyl nitrite was 3.1 g. 

Exp. 111. In this case 138g. of mercurous nitrite were d i p t e d  
with 54 g. of ethyl iodide, yieldil~g 5.2 g. of ethyl nitrite. 

I t  will thus be seen that the yield of ethyl nitrite is only a fraction 
of what is demanded by theory. This is partly due to the reaction being 
completed only during subsequent digestion on the oil bath, but chiefly 
to the fact that when once a certain amount of mercnrons iodide has 
been superficially formed, a large proportion of tlle nitrite aggregates 
into hard lumps into which the ethyl iodide a n  only slowly and with 
difficul ty penetrate. 
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This is also the case with silver nitrite, though not in so marked a 
degree.* 

Exp. IV. This mas a control experiment in which silver nitrite 
was digested with ethyl iodide : 90 g. of the silver salt mere treated 
with 88 g. of tho alkyl haloid. The yield of ethyl nitrite was 42g. 

After the evolution of ethyl nitrite lrad ceased, the coutenta of the 
flask were subjeoted to distillation, first over a water batl~,  and after- 
wards over an oil bath. The distillates were caught separately. 

It was invariably fonnd that during distillntioll over an oil bath, the 
receiver was filled wit11 nitrous fumes, a part of which wm absorbed by 
the distillate, imparting to i t  a 1)luislt tinge. As there was not the 
slightest trace of yellow colour either in the flask or in the corldenser 
itself, it wrts snspected that nitric oxide wns evolved by the slow rrnd 
gradual decomposition of a portion of mercurous nitrite, whioh combined 
with t l ~ e  oxygen of the ail- in ihu receiver. The suspicion was confit*rned. 
The preseuce of the nitrous fumes is l~ighly objectiotlable, as the crude 
nitro ethane so obstinntely holds them ill solution that they cannot be 
got rid of during fractionation. Distillntio~i in n slow current of carbon 
dioxide was therefore resorted to for excluding air. In the control 
experiment with silver nitrite (See ante, Exp. IV.) nitrous fumes, though 
in s far lesser degree, were also noticed in the receiver.? t 

After the distillatiou was over, the compact mass of mercurous 
iodide and nitrite were removed from tho flask, well powdered in R 

mortar, and once more treated with the fraction below 10O0, when a 
further quantity of crude ~ ~ i t r o  ethane was obtained. 

A fair idea of the yield of nitro ethane may bu had from the 
details of one among several experiments. 190 g. of mel~cu~.oufi nitrite 
and 95 g. of ethyl iodide yielded a distillate of 7 g. between 100'-208'. 
of 33 g. between 108°-1100, and of 4g .  between 111"-114°. 

The fraction which cnmo off between 113°.5.-1140 (uncorrected) wm 
practicnlly pure nitro ethane. I t  was treated with an alcoholic solutioll 
of caustic ~ o d a  as recomrncnded by Nef. (Anunlen: 280, p. 267). Tllc 

" EB gelang nns unter keinen Urnstiit~den dns ganze Jodathjl in die Reaction 
zn verwickeln, uonderll stets wnr dm bei d ~ r  Rectification znerst iibergehende 
Produkt stnrk jodhiltig. Wir haben nuf jede weise verancht, dna Jodiithyl roll 
stiindig nnsznbenten, doch irnmer vergeblicll." (Loc. ci t . ,  p. 402.) 

t The behavionr of Mercnmns Nitrite in this respect also resembles that of 
Bilver Nitrite. Cf. Divers and Schimidzn "Action of heat upon Silver Nitrite, air 
being exo1nded"-(Trane. Chem. Soc. Joorn., 47, 634), where it  is shown that nitria 
oxide in one of the prodnote of decompoeition. 
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precipitate of sodium nitro-ethane was waahed with absolute alcohol. 
In this manner 2.5 g. of nitro-ethane yielded 2.1 g. of the sodium 
compound. 

It responded to all the characteristic rertctions : its aqueous ~olution 
turned blood-red wit,& ferric chloride and green with copper sulphate. 
A concentrated solution of i t  p v e  with oorrosive sublimate solution s 
white, mealy, crystalline precipitate. The sodium salt which is ex- 
tremely hygroscopic exploded with a loud detonation when heated in e 
narrow test tube. An estimation of sodium is given below. 

0.2916 g. gave 0'1795 g. of Nap So,. 
Calc. for Found. 

From ,the above investigations it would appear that by the action 
of mercurous nitrite on ethyl iodide about equal quantities of nitro 
ethane and its isomer ethyl nitrite are formed. The yield is, however, 
somewhat poorer than with silver nitrite, owing to the formation of 
very compact, hard lumps of mercnrotu iodide, which interferes with 
the reaction being completed. 

(4) 
INTEEACTION OF MEBCUROU~ AID MCBCUBIC NITBITEB WITH TEE NITRITES 

or SILVER AND SODIUM. 

1. 
Mercurio Nitrite and 8odium Nitrite. 

To the neutral solution of mercnrons and mercuric nitrites (the 
products of dissociation of mercnrons nitrite : Jonm. Chem. Soc. Trans. 
1897, p. 340) is added sodium chloride to remove mercurous mercury. 
The filtrate which now contains mercuric nitrite and a small quantity 
of sodium chloride if it was added in excess, as well ae sodium nitrite, 
is allowed to evaporate spontaneously. I n  course of time an orange, 
crystalline deposit is formed, and this is followed by the appearance of 
shining iodine-like dark scales; and last of all we obtain a yield of 
rhombohedra1 crystals of sodium nitrate. Sometimes the omge-red 
and black compounds are not obtained, but instead we get only sodium 
nitrate, eometimes again the three compounds are obtnined in regular 
succession, though one kiud may predominate over the others. 

Durina the last three years I have repeated the experimentsseveral 
times, but I have not been able so to control them as to ensure the 
formation of one variety only to the exclusion of the others. 

If there be no sodium chloride present in the mercuric solntion, 
the red and black deposits are not formed, for, as will be seen below, 

J. 11. 63 
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they are oxychlorides of mercury and the presence of sodium chloride 
is a i n e  qua non for their formation, and the only yield i one of sodium 
nitrate. But this laet compound has sometimes been observed es the 
sole product without the formation of the former, even in preaence of 
an excess of sodium ohloride. The reaction goes on very slowly, snd it 
takes a month and upwards to complete it. 

Analysis and general properties of the red and iodine-like luetmm 
soalee :- 

(1) 0.3505 g. gave 0.3485 HRS. 
(2) 0. 465 ,, ,, Om 455 ,, 
(3) 0.5086 ,, ,, 0.20341 AgC1. 
(4) .0.6166 ,, ,, 21.1 C.C. moist 0 a t  81' C. and 752 mm. 

presenre. 
Theory for Theory for Found 

r . 7 7  
H g  C1,. 2 HgO Hg ClP 2 HgO. f H#O 1 u 

Hg 85.35 a . 2 7  84.45 84'34, 
C1 10.10 9.97 9.90 
0 4.55 4 5 0  417 
HSO 1.26 - 

100~00 100~00 
The analyses recorded above are of distinct preparations, and they 

conform to the formula HgCI,. 2 HgO. + H,O. 
These sdta do not lose in weight when kept in a dessicator over 

atrong sulphuric acid or placed in a steam chamber a t  100' C. When 
heated in a bulb-tube a deposit of moisture ie invariably noticed, and 
a sublimate of mercurous and mercuric chloride obtained, with a 
residue of orange-yellow oxide. Treated with caustic eoda solution, 
the dark variety changes to orange-yellow. 

Millon, and more recently Thummel (Archiv. Pharm.3 [3], 27, 
589-605) have exhaustively studied the oxychloridee of mercury, and 
have described several of them. These were obtained, however, by 
adding together solutions of mercuric chloride and hydrogen potessinm 
carbonate under varying conditions. Volhard got shining dark crystale 
by the action of sodium aoetate upon corrosive sublimate solution 
(Annalen : 255, p. 252) ; whilst Hawk obtained a reddish-brown crys- 
tallirle deposit by treating rne&nric chloride with phosphate of sodium 
( i b id .  262, 189), all of the formula HgC12. 2 HgO. The red and black 
shiuing compounds, the subject of the present paper, agree in general 

5 The Original Memoir ia not available here. I am quoting from W&'r DioL 
of Ohem., New Ed. Bee a h  Aba. Ohem. Boa. Jonrn , VoL LVI, 1 0 .  



properties with thoee obtained by the above chemieta; but the hydrated 
modificatione I do not find mentioned anywhere. 

Mermroua Nitrite and B i h  Nit&. 

A. Concentrated eolntions of mercurous nitrite and eilver nitrita. 
As both mercnrons nitrite and silver nitrite are very sparingly 

soluble in cold water, the solutions need were always kept a t  about 
loo0 C. 

Method of experiment :-To the hot or boiling solution of memurons 
nitrite containing necessarily mercuric nitrite wae added the solution of 
silver nitrite. No effervescence due to the evolution of p e a  waa 
noticed, and the liquid which $ once became cloudy on account of the 
separation of metallic mercury, was allowed to stand over night. Next 
day a perfectly clear eolntian was obtaioed, with a deposit of meroury 
and silver in successive layers a t  the bottom of the vessel,-the lower 
one of dirty grey mercury, and the upper one of an arborescent and 
filameotons growth of shining minnte crystals of silver. These metals 
were eetimahd in the usual way. The strength of the filtrate war, 
determined by finding out the weighta of the ow and ic mercury a23 well 
as that of silver in solution. Control analyses were also simnltaneously 
made to nscertain the origins1 strengths of the mercury and silver 
nitrite solntione under exactly similar conditions of temperatum. For 
detaile aee Table of Analyses. 

In order to eatimate the total amount of nitrogen and the trrmn- . 
formation, if any, of the nitrite into nitrate, or any other compound of 
nitrogen, the following method of analysis aa exemplified in Exp. I was 
adopted. 

50 0.0. of mercurous and mercuric nitrite solution were boiled for 
a few minutes with an excess of caustic mods ; 23 C.C. of silver nitrite 
solutiou were also sinlilarly treated. The filtrates from the mercury 
end silver  precipitate^, coiltaining nitrogen in the shape of nitrite of 
eodinm, were now added together and made up to a p;iven vclume. 
After the interaction of mercurous and silver nitrite solution, an aliquot 
portion of it was boiled with the alkali, and the filtrate set aeide as above. 
The nitrogen in both the casee was estimated by tile Crnm-Frankland 
process, as also by the Ureu method arc worked out by Percy Franklarrd. 
As a further check a few c c ' s  were in certain in~tances evaporated to 
dryness in a porcelain boat and the nitrogen determined by Dnmae' 
method. I t  is remsrkable that the sum total of nitrogen as found by 
all these different methods was exactly the eame, proving that not only 
WQB there no b s a  oj nitrogen during tha reaction but that it rmaitled XU 
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along in the rhape of the nitrites of the respectice matab, in other wordr, 
there wae no ehcrnge in the radical NOz. 

B. Dilute solutiontl of silver and mercnrom nitrite, (& Exp. 
6 and 6 in the Table of Results of Analyses). 

It is worthy of note that nnder such conditions of dilution no 
silver was precipitated. 

C. Mercurous Nitrite and Sodium Nitrite. 

In this case also the total amount of nitrogen remained constant, 
and in the shape of nitrites, the only difference being that the mer- 
ourous nitrite was completely transformed into mercuric nitrite with 
precipitation of mercury. In Exp. 7 a 6'1, solution of sodium nitrite 
was used. Sodium nitrite was, however, found to have scarcely any 
action on very dilute solutions of mercurous nitrite. 

I t  is not easy to enter into the mechanism of the reaction of mer- 
curous and silver nitrites, when it is remembered that there is no 
change in the radical NOa. Mercurous nitrite, it is true, hee already 
been shown to undergo partial dissociation according to the equation, 

Hga (NOa)n=Hg (NOa)p +HIT. 
when i n  solution ; but the reaction, we are a t  present studying, can 
scarcely be brought under the same category. At the same time, i t  
must be admitted that, i f  we were to regard for a moment a molecule of 
silver nitrite playing the role of a molecule of mercurons nitrite, all 
the equations under A. could be established on a common basis. 

For instance in Exp. 1, 3 Hg NOa+ Ag NO, may be regarded ss 
equivalent to 4 H g  NO,, i.e., 2 Hgs (NO& which may be expected to 
dissociate as follows :- 

2 Hg2 (N08)a=2 Hg (NOp)%+ 2 Hg [or Hg+ Ag]. I n  E X ~ .  3, 7 Hg 
NOa + 3 Ag NOa would similarly be equivalent to 10 H g  NO9 i.e., 5 Hgp 

which woulddissociate thus: 5 Hgp (NOp)%=5 Hg (NOs)e+5 Hg 
[or 2 H g + 3  Ag], with tiria difference, that in place of 2 H g  we 
get Hg + Ag, and in that of 5 Hg we get 2 Hg+ 3Ag. I n  Exp. 5 and 
6 bracketted together nnder B., where dilute solutions of both tbe 
nitrites were used, and where there was no precipitate of metallia 
silver, the nitrite of silver apparently seems to take no part. The 
same remarks would also apply to Exp. 7 and 8 (vide Table of 
Analgse~), where sodium nitrite also appear to act catalytically, an 
expression conveniently used to cover ignorance. The true explsnatiou 
of the reaction has yet to be found out, and with this view, it M intended 
to take up another series of experiments nnder various degreee of 
dilution of the nitrites. 
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Om b f ~ ~ c n ~ o u s  IODIDE-A new MetJwd of i t8  Preparation. 
The yellow residue in the flask (me previous paper) consisting pre- 

mnmably of a mixture of mercnrone iodide and the unacted-upon 
mercmne nitrite was well powdered and introduced into a combnetion 
tnbe, plugged with asbestos and heated in a tube-heater (Riihren- 
Oefen.). The powder occupied nearly one-third the length of the tnbe. 
When the temperature rose to about 135OC, nitrone fumes began to be 
disengrcged, and an oily liquid collected a t  the mouth of the tnbe. This 
liquid is nitro-ethane, a portion of which obetinately remains ab- 
sorbed in the hard mass of the mixture referred to above. 

On heating more than two honra from 155" to 163', for the moat 
part stationary a t  the latter temperature, a thin deposit of lustroue 
lemon-yellow scales was obtained. The yield however was very poor. 
Next day the heat was raised to 192", and the temperature maintained 
nearly constant for three hours: a sublimate of a compact mesa of 
yellow and orange-yellow crystrrls wee the result. 

In another experiment the snblimation was carried on between 
190"-210" C. stationary for the most part a t  210°, in this case orange- 
yellow crystals were obtained. In  several experiments, however, 
conducted within the above range of temperatures, the sublimate 
which was deposited nearest the source of heat was of a dark brown 
tint ; next to it was a deposit of orange-yellow and yellow tablete 
respectively ; and, h a t  of all, new the mouth of the tnbe was a ring 
of scarlet cryrvtals of lnercuric iodide. Bometimea i t  so happened that 
by far the larger proportion of the snblimate was of scarlet mer- 
curic iodide; but whether this was due to tlie deoompoaition or 
dissociation of mercurous iodide formed a t  first (Hg8& = HgI, + Bg) 
or not is not clear. More than a dozen experiments were carried on, 
and the experiences accrning therefrom are recorded above. 

G e w d  properties :-I11 Yvon's* experiment in which Mercurous 
Iodide was prepared by the direct union of the elements, only the 
yellow and orange-yellow crystals are described. According to this 
chemist sublimation begins a t  190" C. My own experience confirms hie 
in the main, though I have noticed that a small quantity of mercnrone 
iodide almost always sublimes bebween 163' and l i O O  C. 

The dark brown variety when powdered and kept in contact with 
dilute nitric acid turns dirty yellow, and the orange-yellow under 
similar conditions orange-red, without undergoing change i n  the com- 
position; but boiled for some time with the dilute acid, both these 
varieties are gradually transformed into mercurio iodide, aud from the 

Compt. Bend. 76, p. 1607. 
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hot mother liquor also bright ecerlet spangles of mercuric iodide 
crystallize out on cooling. 

Result of Analysis :-Estimation of iodine. The methode des- 
cribed in the standard works of Fre~enius, Crookes, b., for the estima- 
tion of iodine in mercurous iodide appeared to be tedious and trouble- 
some in view of the numerous determinations involved. Reduction was 
effected with zinc and snlphuric acid under certain modifications. The 
compound is finely powdered and transferred to a flask. Pure gmnn- 
lefed zinc and dilute enlphuric acid are then added together with a 
few pieces of scrap pletinnm, when evolution of hydrogen a t  once seta 
up ; the flask is kept actively roteted. After a few minutes the zinc 
becomes amalgamated and further action ceaees. A drop of platinic 
chloride is now added, reduction proceeds, end a pink colour pervades 
the liquid, and the firrak is shaken as before. When the reduction is 
oomplete the solution should be perfectly clear and colonrless, and there 
shonld not be any trace of a powdery black midue  a t  the bottom of 
the flaek. The iodine is estimated in the usual may, and the additiollal 
halogen introduced with the standard Pt.C14 drop, corresponding in the 
present instances to 0.005 AgC1, allowed for. Sometimes the ziuc is 
treated beforelland with the dilute mid and a few drops of PtCl,, and 
the platinized cino, washed free from chlorine, ia added in successive 
instalmenta to bring about rednction, which is finished in 20 miu. to 
helf an hour. 

88 control experimenta, iodine in resublimed mercuric iodide was 
estimated moording to the above method. Thus : 

(1) 0.2232 g. gave 0.2324 AgI 
(2) 0.0604 ,, 9 s  0 0625 ,, 
Calo. for HgIp Found 

+--7 
I: 55.95 I I1 

56.27 66-00 

Result of analyses of the dark brown, orangeyellow and yellow modi- 
fications of mercurous iodide. 

(1) 0.4282 g. gave 0.3048 AgI whence I = 88.M 
(2) 0,2204 ,, ,, 0.1577 ,, ,, ,,=38.67 
(3) 0.2558 ,, ,, 0.1834 ,, ,, ,, =38.74 
(4) 0.2038 ,, ,, 0,1446 ,, ,, ,,=38.34 
(5) 0*0824 ,, ,, 0'0587 ,, ,, ,, = 38.47 

Theory for HgI requires I=38.84 "I,, the M e m y  amounted to 
61.24 "I,, that demanded by theory being 61.16 '1,. 
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I t  mill much facilitate operation if between 0.2 to 0.15 g. be taken 
for purposes of analyses. In the case of the dark brown variety of 
the haloid it is advisable to examine it carefully with a magnifying 
glass as inside its thick crust minute globules of mercury are often 
found enclosed. 

From the foregoing inquiry it is evident that when the residue in 
the flask after the interaction of mercurous nittite and ethyl iodide is 
heated in a tube between 190'-21OY, mercurous iodide sublimes off. 
The compwt mass of crystalline tablets thus obtained varies in all 
gradations of tint from lemon-yellow and orange-yellow to orange- 
brown and even dark brown. 

Uhemical Laboratory, Presidency Oollege. 

X1X.-Descrtptwtt of a new Himalayan gerrue of 0robanchacem.- 
By J. S. GAMBLE, M.A., F.R.S., and D. PRAIN. 

[Beceived 7th Aagunt; l&ad 6th October, 1900.1 

GLEADOVIA Gamble & Prain. 

Oalyx tubulosns, parum inflatus limbo sqnaliter 5-lobo. C m o k  
tnbns parnm incnrvus, labium posticnm incurvo-erectnm concavum mi- 
nopere emarginatnm, anticum brevins snberectum lobia 3 subqnalibns 
erectis. Btamina inclnsa filamentis apice in connectimm conicnm dila- 
tatis, antherarnm locnli mqnales adnati bssi divergentes et  mncronato- 
aristati. Ovan'i placentm 4, per paria approximatse, medioqne con- 
fluentea ; stigma dilatatnm late mqnaliter 2-1obnm.-Herba parasitica 
carnosa rhizomate incrassato, squamis ovatis snffulta. f i r e s  densins 
paniculati, pedicellati, 2-bracteolati. Color pallide pnrpnrea.-Species 
singula, Himalaica. 

The interesting plant for which we propose the above generic des- 
cription warr discovered in Jannsar in 1898 by the officers of the 
Imperial Forest School, Dehra Dun ; we dedicate it to Mr. F. Gleadow, 
who was the first actually to find it. 

Our plant has all the facies of a Chrtstisonia, but cannot be referred 
to that genus because both anther-cells are perfect, because the corolla 
is very markedly 2-labiate in place of being sub-equally 5-lobed, and 
because the two stigmatic lobes are eqnally large. 

The nearest ally of our plant seems to be the American genus 
Conqplrolis Wallr., with which i t  agrees as regards corolla and, except 
that they are not exserted, as regards stamens, but from which i t  differs 
in having an equally 5-lobed calyx and a 2-lobed stigma. From 
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,, obesum, 418 . Umillei, 446 

Cardwlis  c u ~ i ' c q e ,  163 
Cnrd~run sp., 216, 277 
Cnreya arbmea, 203, 230, 247 
Carpodacfcs eqthrinud,  122, 162 
Caryota urens, 212, 220, 287, 268 
Casarca rcltila, 188, 149 
Oaasio Fistula, 200, 251 

,, g h w a ,  201, 252 
,, occidentalis, 200, 250, 252 
,, pumila, 201, 252 
,, aiamea, 201, 251 
,, sumatranu, 251 
,, Tom,  200, 252 

Caataliua ananda, 190, 191, 197, 202, 
209,240 

,, decidia, 197, 441 
,, ethion, 197, 240 
,, rosimon, 197, 240 

Catapmcilma, 1 U0, 247 
,, elegana, 190, 192, 202. 403, 

247 
,, n~f$ot., 247 

Catochryaops, 240 
strtrbo, 198. 109, 240 

C A T ~ I M E T U P A ,  27g, 280, 281, 282 
CATOMETOPES,  281 
Catoplraga, 264 

.. tllbinn. 254 
Cuto;;ailia, 232, 234 , 

,, cntilla, 191, 251 
,, cvocale, 200, 201, 251, 25'2 
,, pyranthe, ?Im(;, 550 

Cntoptrua, t!2, 298, 304, 905, $06, 307 
,, n i t i t l a ,  305, 307 

Cntlr-11s lvallichi, 167 
Cel;tlnok.hini~r c,mbureeau, 20f, 266 

,, f i ~ ~ c a ,  207. %6 . la~coceru, 207, 335 
9 b l ) i l o t h y r ~ ~ ,  266 

C I C L A S T H I N B X ,  197, 250 
Celtia tetruadrtt, 21U, ;':! 9 2  
Cemaa gornl, 90 
Centropus sinensis, 131 
Ceraaophilu, 103, 110 

,, thom oni, 103, l?0 
Ceratoplas, 281, 8 3 ,  317, 319, 320, 321 

,, ciliafa, 320 
,, riliatus, 320 
,, h i s f l a ,  820, 321 

* Ceropegia kachinensis 170 
,, pubeacenz, 171 

Thmitebi i ,  171 
~ e r t h g  107 

,, discoror, 114 
,, himalayunn, 159 
,, nepalennis, 159 

C E B T A I I D ~ ,  114 
Ceryle l t q u b r l ,  f28, 185 

,, caria, 128 
Cethoma mahratta, 204,824 
Chmolobium, 175, 176, 177, 184 

,, decemjugum, 184 
,, r4plemjugum, 184 

Cha?~~ontonro, 291 
Chalcophaps indica, 136 
Chapra mathias, 213,217 

,, prominens, 273, 276 
,, pomnells, 273,276 
,, sinensis, 273, n'6 
,, sabochra~a ,  213, 276 

Chaptia aensa, 11 3 
CHABADBIIDE, 139 
Charadsius f u l w ,  139 
Charazes athamus, 195,200, 202,231 

,, jabius, 200, 201, 232 
,, imna,  193, I%', 232 
,, schreiber 231 
,, schreihsr!, 231 
,, m r d i i ,  198, 200, 231 

Chasmagnathus, 296 
Chasmocnrcinops, 281, 294, 382, 334 

3, gelasimoides, 834 
Chasmocarcinus, 293 
Ckaulelasmue nfreperws, 142 
Chelidorhynn hyporanthum, 119,160 
Chenulopes bgyptiatuu, 149 
Cheritra., 247 

, J q P n ,  HI, 208,248 
Chibia hotkntotta, 113 
Chiladee, 284 

,, laius, 196, 235 
Chimarrhornis leucocepl~al~ts, 120, 161 
Chliaria othona, 211, 246 
C I ~ L ~ R A N T H A C K R ,  173 

Chloranthua kachinensin, 178 
,, ner~orus,  173 
,, oficinalis, 173 

Chlompsb nctrifrons, 1W 
Ch . ". hardtuiekii, 109, 110, 125, 158 

rwtraon~a, 488 
Chrtrscolaptee quttlcriatat.llu, 165 
C I C O A I I D R ,  141 
Ciriclus asiaticue, 182 

,, pa~lasi ,  121 C369 
Ctnnamomum zeylanicum, 208, 241, 267, 
Circua a?suginosus. 134 

,, melanoleuctt~, 194 
crpitonotw, 134 

~ i g h o c h r o a  thais, 194, 229 
Cissa chinenab, 104 



Citrus decrcmanu, 196, 268 
,, medicu, I%, 235,258 

Cittocinela macrura, 120 
Cleistontomu, 372 

,, dilata, 372 
,, pusilla, 378 

Clerodendron infirtunaturn, 208, 246 
Cliatocaeloma, 290, 390, 428 

,, balana~, 429, 430 
,, metgilimne, 4% 
,, tner uimih, 4.29 

Clistostuma, 281, g94, 343, 972, 3i4 
dotilliforme, 373 

COCCI:R, 188, 234 
Coccyates jaeobinun, 186 
Cocoa nuciferu, Zl2, 220, 267, 268 
Cmlochirrrs, 298, 402 
Coladenia dan. 208.265 

,, indiani, i96, 201, 210, 205 
,, tisna, 265 

Columba intermediu, 166 .. kuconota. 156. 160. 167 
;; rupestris; 166. ' 

COLUMBIDX, 185 
COMBBETACER, 169, 202, 87, 240, 244, 

245, 26, 448, 250, 2b9, S 4 ,  268, 287 
Combretum, 169 

,, dasystachyum, 169 
, eztennum, 203, 237, 259, 284 
,, ferrugiiteum, 169 
,, kachinerrse, 160 
,, ovalijoliurn. 208. 267 

COMPURIT&, 205, 215, 231,277 
LIUNCOLOBEB, 176 
CONNAU~EZ, 198, 231, 247 
Connarus Rifehiel, 198, '147 
Conopholia, 488 
Co ~ v o ~ v o t r c ~ ~ ,  206, 235 
Copaychus saularkr, 120, 161 
CORACIADA~, 127 
Coraeiaa ofinis, 127 
CO~~VIDE, 104 
Conwe cornr, 157 

,, inaolenn, 106 
,, macrorhyacl~rts, 104, 167 
,, cpleirdenx, 15'7 

Corythocichlu brecicuudalu, 107 
Cotile sinensia, 123 
Cofurnia coro~~aandelica, 137 
CUASSULACE~, 202. 230 
Craxtia wre, 206, 206, 210, 91 1. 216, 217 
Cmtcrva religiosa, 193, 250, 258,284 ' 

CUTBBOPODIDZ, 105 
Crsmastogaster, 190, 191, lW, 243 
Creola, 217 

,, cleobis, 209, 2rW 
Crocopus phen terus, 135 
Crorsotonotus. 2 
Crotvn sp., 410, 247 
Cryptocct.Ioma, 292 
Cryptoeorym citiata, *4 

*Cry&&yw Cruddaaiaa, 174 
spirolia, 174 

cryptdiepis Buchanani, UXI, 216 
Cryptolopha sanfkodhinta, 160 
Cryptophfagminm lhtifolium, 171 

,, Listni, 171 
Cryptophrys, 293 
CUCULIDB, 130 
Crculua canom, 150, 186 

,, mieropterus, 166 
,, pol{ocephnl~rs, 166 

aafurafuz, I66 
~odAssmAcrnb, %; 230 
Culuicapa ceylmhaib, 118, 180 
Cqhn erymanthis maja, 3'14 

placidu, 194. 224 
C&tha part'eea, 203, 266, 
Curcuma, 277 

,, Amada, 21 I, 277 
aromatics, 277 

' ~ a r e h  bulb, 198,244 
,, thetis, 191, 109, 200, 201, %& 

Curtonotlcs, 294, 301 
,, lbngimanw, 303 

Cutia nepale?rdn, 109 
CyunirSC, 2.96 

,, limbatus, 236 
,, pypa, 191, IW. 201, 236 

Cyanops as%ntica, 127, 165 
,, ~an~sayi, 127 

Cyufh~tluproatruta, 208, 286 
Crc~oo~~rancer, 288, 289 
Cyelograpsus, 297 
CYCT.OMETOPA, 282 
Cylista &kwi6sfl, I*, 285, 439, 240 
Cymaria acuminata, 173 
Cytnopolia, 280, 281, 297, 450 

,, Jukesii, 451 
,, serripcs, 464 
,, Whitei, 453 

CYMOPOLID~, 2QO 
Cynitin lepidea, 205, 250 
Cynthia salomu, 404, 224 
Cyornis, 103 

,, astigma, 117 
,, brevirostris. 118 
,, magnirostrie, 118 
!, melnnolctretrs, 117 
,, mtesi, 118 
,, rubsmloides, 118 
,, sq?ph:~.u, 117 
,, auprciliaris, 160 

CYPSELIDB, 129 
Cypselua aflnw, 180, 165 

,, kucmya,165 
,, melba, 156, 160, 166 

Cyrestis tkyodnmas, 210, 211, 281 
Cyrtograpsus, 290 
Dzdalacanthus roaet~n, 207, Zti8 , 
Dujila acuta, 142, I49 
DaLbsrgM confsrtifira, 189, 2P1) 



Dalbergia latijoliu, lW, 227, 229, %66 , Diesochzeta anceps, 68 
,, rncemo&n, 199,227 1 ,, crnnulata, 60 
,, rubiginosa, 199, 266 I , anotnrrla, 50, 66 
,, tumarindifolia, 180, 266 I ,, astwtruha, 53 

oolubilir, 199,227, 266 ,, buwnna, 54 
DANGNB. 161, 168, 156,180, 116 ,, hracteata, 60, 62 
hnais, 151, 163 i ,, bracteosa, SP 

,, aglea, 206, 216 I ,, celsbica, 50, 64 
,, chrysippua, 206, 216 ,, rar. contraeta, 54 
,, genutiu, 216 ,, dimricata, 58 
,, limniacs, 154, 206, 216 ,, glaum, 67 
,, limnitrionir, 216 I ,, " grucilts, 50, 63 
,, plesippus, 206, 216 ,, hirmta, 50, 51 
,, septentrbnb, 206, 216 I ,, mtsmredia, 60, 64, 66 
,, nita, 154 
,, tytia, 154 i ,, oaalifolia, 63 64 
,, (Limnar) chrysippus, 206, 216 i ,, pbtnbanica, 68 
,, ( Povantica) oglca, 206, 216 
,, (Salatura) pleaipprr, 208, 216 
. (Tirumala) limniace, 206, 316 
I I  ,, septentrionw, 208, 216 

Lklchina thermodusa, 257 
Deliar sueharis, 209, 260 
Dendrocalamw strictus, 214, 220, 267, 

270,274 
Dendrocitta himalayensis, 104, 157 
Dendrocopus atratw, 126 

,, auricepa, 164 
,, himalyensis, 164 1 

Dsndrocycna jaranua, 141 
Dendrotreron hodgeoni, 136, 167 
Derru Hayneana, 20U, 244, 261 

,, pallida, 60, 52 
1, Pepericarpa, 68 
,, punctulato, 60, 51 

rn ,, Scortechinii, 60, 66 
,, spliuta, 67 
,, superba, 63 

Diaaodactylus, 293 
Du8ut.a episcopus, 141 
Doleschallia, 231 

,, indica, 231 
polibets, 207, 231 

~ o p h c  Inudabilis, 205, 280 
Uorippe, 286, 461 
DOBIPPIDI, 2-80 
Dotilla. 280, 281, 2Wi, 342, 363, 864, 383, 

,, ecandsas 200,260,266 I 37 L 
,, uliginosa, 200, 263 1 * , %finis, 364, 365, 386 

Deudorie epijarbas, 192, 198, 247 1 * , Blanjordi, 364, 366. 367 
DIADEMA, 150 brevitorsis, 364, 367 
DICXIDB, 126, 128 1 clepsydrodactylus, 364, 367 
D k u m  chrysowhwum, 125 ,, intennediu. 364. 385, 867 

,, crtutntatum, 125 I ,, myetiroides, 364, 368 
,, sa~ripctur, 126 

olivacsum, 126 
Dickeros bicornis, 129 
Drcnosr~b, 113 
Dicruw ater, 113 

,, cineracrur, 113 
,, longicnudntur, 159 

Diorreorea pntaphylla, 212, 246, 247, 266 
DIOBCOBEACEB, 212, 245, 247,268 
Diospyror Candolleuna, 205, 230 

melanoaylon, 2Q6, 230 
&;ippe, 296, 371 

,, orientalis, 371 

,, nf~lcata, 366 
,, Wichmanni, 867 

DOTILLB. 373, 584 
DOTIN&, 280,290 
Doto, 195, 368 

,, myctiroides, 368 
Dvegea volubilia, 206, 216 
Dryonantes chinensis, 105 

,, mnnw, 105 
1 N u l a  griaeicapilla, 136 
hrckheimia, 288 
EB~NACIX, 205, 230 
Elamena, 281, 385, 886,387 

DIPTERA, 262 , 8indensis, 386 
Dl~~reoc~s~rs, 196,244, 247 ,, truncatu, 386 
l)~sco~oere, 176 
Discophora indica, 2 14, 220 

lspida, 214,220, 221 
~ir&laz, 297, 444 

,, longipca,  447 
Diasmurua poadiwtu, 113 
Di8sochietcr, S,&, 56 

,, ungrcifonnis, 387 
,, (Trigonoplas) unguijormis, 387 

Elamane, 296 
uaguiformie, 387 

~la;r$nopsis, 296 
Elanua c m k ,  196 
Eltortema cuncl.lstm, 211,2119 



Elet tark Cnrdamomum, 212, a89 
Elymnicrs caudata, 212, 230, 883 
ELYYNIINI, 189, 2!& 
Embelia robuata, 206, 234, 239 
Emberira rruraola, 122 

,, fucnta, 163 
,, pusilla, 122 
,, rutila, 123 

etrachq& 16'8 
Egi(;;apw, 289, 295, 297, 440, 442, 443 

,, p l i t u s ,  443 
Branthemum malabaricum, 207, 281 

ap., 207, 266 
Ergol~s,  222, 283 

,, ariadne, 210,Z21 
, triprobana, 210, 221 

Eriochir, 296 
Eviemntlo.a, 147 

,, leucocephala, 147 
, rubida, 147 

Erythrqpus amurenma, 135 
Euchirogrupsus, 296 
Ec~chryaqps, 240 

,, cnejux, 198, 199, 240 
pnndava, 191, 200, 201,240 

~ u d i t e ,  292, 298, 299, 301, 302, 3M, 
308, 809, 311, 813 

,, afinie, 300 
,, rrenata, 299, 300, 301 
I I  ,, var. afinie, 299,3W 
8 1  ,, ,, dcatata, 299, 801 
,, m a t u s ,  1100 
,, sezdentota, 299, 801 

Euetatoplaa, 292 
Eucratopsis, 292 
Eudymrnis honorata, 181 
Eugenia rqlonica,  203, 247 
E~cgomphostemma, 173 
Eugrewia nagensium, 188 
Eulabes ii~termedia, 116 
EOLABETIDR, I16 
Eulepi8 athaman, 232 

, agrnri~ts l~tadeur, 232 .. tcar~lii,  231 
Eumr~rsdeniu l s i o c a i ~ ,  170 

Eur~etta falrata, 149 
Eummosiu, 178 
EUPHORBIACEZ, 2@9,221, 230, 241,247, 
Eluplam, 294 [ 264, 285 
E u p l ~ a  core, 205, P06, 210, 211, 216, 217 

,, coretu. 206, '617 
,, kollari, 810, 216 
,, (Craatia) core, 206, 206, 210, 

211, 216, 217 
,, (Narmada) coreta, 206, 217 
,, ! h b n m a )  h l l a r i ,  210, 216 

Euripur coas*milis, 210, 222 
Euryplaa, 292 
Eurystomus orientalis, 128, 163 

E u m i l a a  Pottingeri, 174 
Eueon*rilo, 19, 21 

Euthalia garuda, 198, 209, 230 
- 

,, luudabilis, 206, 230 
,, iepidea, 203, 280 
,, lubentina, 208, 281 
,, (Oynit ia)  lepidea, 203, 280 

(Dophla) laudabilis, 806, 230 
Eveyes argiades, 199, 289 
Evodia Rocburghirma, 196,268 
Ewyckia capitellah, 69 

,, cyanea, 68 
> ,, var. latifolia, 69 
,, Jackiana, 68 
,, lntifolia, 69 
,, medinilliformie, 69 

panuulatu, 69 
FutI'L, 293 
Fdco jugger, 184 

,, peregrinatw, 134 
,, sevems, 135, 166 
,, subbuteo, 135, 160 

FALCONIDZ, 132 
P i w ,  129, 186 

,, bengalenais, 210, 216, 281, 241 
,, glommata, 211, 21f4 231, 241 
,, i d i c a ,  410,231, 241 
,, veligioso, 211, 216 

Flacuurtia montana, 194, 224 
Fleurya intanupta,  211, 229 
Francolinus chine-, 187 

,, vulgarin, If38 
Pranflinia gracilis, 169 
Beyvi l lea,  298 
Fel~ulLLlna, 122 
Fulica atrn, 138 
QALLIXZ, 149 
Bullinago rt~lewtis, 140 

,, gallinula, 140 
,, nrmorkbln, 139 
. stenura, 140 

Qallinula rhloroplis, 138 
Qollris ferrrigineuu, 187 
Qnsgnra thyrsin, 212, 218, 267 
Uarcii~in annthochyvzue, 258 
Cnrrulcra nlbigularir, 158 

,, belangeri, 105 
, lericolophus, 158 
,, mno~~iliger, 106 
,, gectoralie, 106 

Gavrulus birqecularis, 167 
,, Innceolatttr, 167 
,, leucotis, 104, 126 

GECABCLNACRA, 288 
OECARCINID~, 289 
~ s c r a U N l r ~ e , 2 8 9  
Qecarcmucus, 279, 280, 289 
Qecarcinus, 2%7 
Qecarcoidea, 29'7 
Geeinus chlwolophw~, 164 

,, nigrigenis, 126 
,, occipitalie, 126, 164 
,, squamatw, 164 



Qecinus strialatun, 126 
Qelasimos, 357 
Qelasimus, 29.2, 336, 342, 350, 351, 862, 

364,169, 372, 375, 441, 445 
,, &us, 353, 360, 363 
, anwlipes, 351, 362, 353, 356, 

356, Y67 
,, clJsrcplhthalmua, 3% 
,, cultrin~aaus, 359, 360 

var. Marionis, 359 :: DW;&I~ 368 
,, DzLaswnieri, 353, 361, 362, 363 
,, inz'eraus, 362. 355, 856 
?, , vw.  ~indetlaie, 366 
,, l~icten, 356 
,, lactew, 352, 355 
,, , lmlgidigitum, 362 
, Yurionir, 353, 361, 339, 360 
)v ,, var. milidus, 353, 860 
,, minor, 357 
,, nitidus, 360 
,, perpleaus, 354, 3b7 
,, ,poroellanw, 354 

Gnathograpnate, 986,402 
,, . barbatus, 406 

Qomphandra, 169 
, .*arrptu,169 

Gomphoetem~na, 173 
,, chinenss, 173 

Curtiaii, 173 
jlac.eecens, 173 
furfpmcea, l i 3  

9 ,  Hernslqlunum, 173 
' 9 ,  inepiauturn, 172 

6 Yaataraii, 1 i 3  
nrelisaifolium, 173 
ocatum, 173 
psdunculatum, 173 
d .u t i uun ,  173 

1 "  ,, (Po~oaiplroic) i~ inyinnt  uu, 
172 

Gonincnphym, 292, 307 
,, SP., 807 
,, t~wncnliJrons, 307 

Uoniopsia, 295, 391 
,, MV~?K~, 394 

,, pulehelhx. 384 ,, *t% 392 
,, Smithii, 366 ,, otrigaea, 39* 
,, spkndidua, 365,359 1 GONOPL&C&*, 219 
,, tetrogmm, 363, 357 , GONOPLACES CINORRIII~ES, 256 
,, triangularis, 352, 356 ,, VIGILS, 290 
,, Urvillei, 363, 362 : GONOPLACI~~, 2t10. a, 283, 886, 292, 
,, cocans. 360 

Q ~ ~ U Z I L S ,  146 
,, albieristotus, 167 
,, andersoni, 145,146 
,, dattiaoni, 146 
,, horsjkldi, 145, 146 
,, lineatlta, 137; 146, 14C 
,, nyctheme~~ts, 146 

' 207 
GONOPLACIENB, 286 
GONOPLACINI, 286, 293, 310 
Qonoplar, 27Q, NO, 282, 293, 316, 317 

,, c~ngulata, 317 
Qrnculipica nigricollis, 116 
Gracltlus eremito, 667 
GRAYINEX, 413, 218, 219. W, 267, 269, 

,, turner;, 146 270, 27 I ,  273, 274, 276,277 
,, w i l l i ~ ~ ~ ~ s i ,  146, 146 I GRAPSACEA, 288 , 

GEOCARCINID.~, 279, 280, 282, 283, 269, 
297,440 

Qeocichln tuardi, 162 
Geograpsus, 296;389, 394 

,, ci-inipec, 396 
,, Ornyi, 395,396 
,, rubidw, 395, 3% 

Geqton, 282 
Qlareola lactea, 136 

,, orinntalia, 138 
G ~ ~ s s o ~ r n d r ,  138 
Qloucidium cucuCoides, l a2 

,, radiatutn, 166 
f Qleadovin, 488 
• ,, ruborurn, 489 , 
Qlochidion lancpdarium, 209,230 . 

,, celutinum, 209,280 
,, seylnraieuna, 209, 230 

Ql~comnia pentaphyllp, lW3, 234, 268, 269 
Qlyptograpsus, 290 
Qlyptqplam, 292 
Omthoehasmu~, 297 

I;RAPPI, 281,437 
GRAPRIDI, 279, 280, 288, 283, 285, 28V, 

200, 295, 389 
GRAPS~N~L, 288, 295, 389, 390 
Qrapsodcs, 289,440. 411, 443 

mtatus, 442 
ORA;~OIDRA, 280, 281 
~ R A P ~ O I ~ I B N ~ ,  288 
Qrops~tr, 280, 295,389, 380, 391. 394, 39.5 

,, afiis, 413 
,, albo-liwatlrg, 394 
,, nltij~vrre, 392 
,, bidene, 416 
,, crinipea, 396 
,, Oaimqrdi, 398 
,, granulorus, 39 L 
,, grcupstrq 392, 394 
., . Qrayi, 896 
,, intermedilcn, 41G 
,, littcgatw,, 401 
,, ~ ~ c u l a k u r ,  322 
11 ,, vnr. phmaonis, 8% 
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Hydrophaeiunus ckirtcrgu?i, 139 I Hygrophila spinoaa, 207. 2'?6 
Hylieocarcinus, 297, 448 

, Humei, 419 
Hgmunis, 221 
Eymenicus, 281, 291,295, 385, 357 

,, anachotdes, 387, 3% 
,, Wood-Yosoni, 387, 398 

HYMENOPTERA, 262 
Hymenosoma, 280,291, 295 
HrMrh-osoM~~dc, 48'3,282, 486, 291, 296, 

385 
HTYENOSOMIN~, 291 
Hgpacanthis spinoidea, 163 
Hypoestes, 172 

,, salicifalia, 172 
H~goleucus,  143 

,, tnelunogenis, 1.LJ 
,, varius, 143 

Hypolimnas, 150, 234, 229 
,, bolinu, 196,Zl I ,  229 
,, v~isippus,  195, 280 

Hypphthalmus,  298, 325 
Hypopicus hypevylhrus, 1213, 16 1 
Hyl~othymis azairea, 119 
Hyprilograpaus, 407 
Hyps+tes, 103, 110 

,, cancolor, 110 
,, leucoeepholun, 110 
,, psaroides, 169 

Eyaudra wlira, 189, 214, 27 8 
Iombrir aulaala, 213, 214, 267 
Ianthia rufilata, 161 
IB~DIDS, 141 
Ichnocarpus frutescens, 206. 216, 217 
Ideopsis, 155 
Ilyoplar. 295 
ILTSII~IX, 449 
Indigofera a t r o p u v r e a ,  189, 3 11, 2i8 
Iale uirescens, 112 ' 
Iraotu timoleon, 210, 211, 241 
Isma submamlata, 268 
L ~ n e n e  jergusvnii, 203, 259 

gomatn, 2M,  259 
~aib)s, 284, 253 
,, cingolensis, 258 
,, dharnwala, 868 
, jrequene, 253 
,, matianne, 194, 253 
,, pirenasso, 253. 
,, pyene,194,253 

Isara coccineu, 204, 245 
Irulas jlavicollis, 158 
Iyngipimrr conicafillus, 12G 

,, pygmeus, 165 
Iynm tarquilln, 127 
Jamidrr, 236 

,, boehur, 191, 199. 901, 239 
Jarmimum dicrpsrmum, 170 

,, eaco l lm,  169 
,, ofi inalc ,  170 

Junonin, 152, 224 
Iia-mferia panduruta, 211, 239, H i  
hirllinta horsjeldii, 207, 831 
Ketupa jasaneilsiw, 131 
Kibessia uruminatia. 70 

,, cwpularis, 70 
,, echinnta, 70 
,, pubeacens. 70 
,, simplea, 50 

Kydia calyeina, 105, 229 
LABIATE, 172 
Logerstro?mia lanceolata, 203, 244, 245, 

247 
microcarpa, 244 

* ~ a i n ~ d o ~ h a l l u s ,  281, 282, 293, 318, 329 
selpes, 3a0 

Lar~cpides celeno, 191, 199, 2 0 1 ,  239 
, elpis, 21 1 ,  212, 239 

LANIIDE, 115 
LnnWs colluit.oides, 11 5 

,, erythronotus, 1 6 0  
,, nigriceps, 115, 180 

L A H I ~ E ,  140 
Larus bru~mneicephulus, 140 
LAURINEAE, 208, 247. 257, 269 
Layia, 175, 177, 180, 182, 188, 18* 
L E G U M I ~ O S ~ ,  175, 189, 198, 214, 237. 

228, 229, 231, 282. 334, 235. 
236, 237, 239, 240, 241, 244, 246. 
246, 247, 2.18, 250, 961, 262, 
259, 260, 261, 262, 263, 485, 266, 
278 

Leiolophuu, 439 
,, ~ ~ ~ : ~ ~ f f l ~ ,  439 

LEMONIIDE, 158, 282 
Leptograpaus, 295 
Leptoptilus dubius, 141 
Leptosin eiphia, 189, 199, I@%, 150 
Lethe drypetw, 214,218 

,, europ,  213, 218 
,. n e e l g h e n k s i s ,  218 

todoto, 218 
~ i i y s t e s ,  281, 292, 298, 304, 805, 3CC 

, Alphowi, 305, 306 
,, Bdwurdri, 305, 306 
,, nitidus, 307 

LIBYTHEINX, 189, 232 
Libythea rama, 21% 232 
~AILIACEZ, 174, 212, 247, 266 
Lima indicu, 340 
Limenitis procris, 204, 230 

,, (Moduza) yrocris, 204, 230 
Lirr~nud chrysipplrs, 206, 216 
Limnocureinua, 297, 448 
Lhonidroinus indieus, 144 
Liliociera tnolubarica, 205, 230 
Liolqphur, 297, 390,439 

,, plunissimsur, 439 
Lioptila, 108 

,, annectenr, 108 
,, capislrata, 168 
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. . 
,, nfiis, 381 

bicarinatus, 376 
3 3 .  rarinimnnm, 376 
9 ,  convem~ts, 376, 378 

depressu*, 374, 376, 380 
9 srato, 376, 381 

inermis, 379 
, pacificus, 376 

9 ,  pectin+#, 376,377,379, 
380,381, 383 

simplicipss, 3 i 6  
) I  eulcatur, 376,379 

tomsntorlcr, 376, 382 
19 Veweatui, 376, 377 

Maeropterym coronato, 129 
Macropygia tuaalia, 187 
Xacrotropis, 176 

Liopti la castancptera, 1 0 8  
melanoleuca, 108, l l0  

~ i & a  nod(aora, 2(M, 225 
Liriopea, 295 
Zitochrra, 281, 292, 298, 302, 813, 914 

,, angutifrons, 314,315 
,, Beaumontii, 314, 315, 316 
,, integra, 314 
,, quadri6pinosa, 313, 316 

setosa, 314, 816 
~ i t s k a  sebifera, 208, 267, 269 

,, tomatorn, 208, 259 
Lophophones melanobphus, 168 
Lophophorw refulgens, 167 
Lophoepisias trivirgatus, 134 
LORANTHAC~~Z, 409, 231, 240, 245, 246, 

%47, 260 
Lornnthus, 231 

,, elaeticw, 209, 246, 246 I 
,, lolrgi~¶oru~, 209, 240, 246, 247, 

250 
,, scunda, 200, 231, 246, 246 
,, tomentosw, 209,246,246 
,, Walluhiamus, #)9,246 

Lon'culus vernalis, 131 
Loaura, 2411 

atyqnnw, 212, 247 
Lue~&@, 158 
Lyccmra putla, 234 

, trochilm. 234 
Cyrmathes e m l w ,  191, 200, 201, 202, 

203, P37. 238 
.. lyewninu, 198, 200,237 

LFCINIDI, 168, 189, 193, 234, 247 
Lyncornin cen~iniceps, 130 
LYTHRACEZ, 203, 244, 446, 247, 260 
Machlophus spilonotus, 105 

aanthogenys, 167 
~acrdbisca, 177, 179 
J~ACBOPHTEALYIDB. 290 - . - z -  

,, Scortechinii, (iO,&j 
,, speciosa, 59, 60 
,, venunta, 59, 61 

11 EDINILLEI. 2 

Macrotropis banca~rn, 184 
,, ~irmrrlrr~ncc, 183 

dfactra violacen, 340 
~ ~ A J O I D S A  HYXKNOR~ULD~,  281, 291 
Molrrcoaorna, 294 
M~~Elotus phtlippinmclrs, 210, 265 
M A L V A C E ~ ,  195, 228, 429 
lfnngifera indicu, 19H, 230 
dlaruntn, 277 
Marsdmia eriocarpa, 170 

, leiocnrpa, 170 
,, ttnctorin, 170 
,, (Enmnrxdenin) leiocurpn, 170 

Marumia, 2. 47 
,, rrfini8, 48 
,, echinato, 40 
,, nemorosa, 47 
,, oligantha, 49 
,, retieltluta, 47, 49 
,, rhodocnrpu. 47, 48 

,, var. subglcrbratn. 49 
, zeylanica, VAF. mbylabrc~ta, 49 

Matapa aria, 214, 267 
Medinilia, 3, 69 

,, altmrfol ia, 60 
,, Clarkei, 80, 63 
,, crassifolio, 62 
,, crassinerrin, 60, 64 
,, Hunreltii, 60, 62 

, var. Orifithii, 62 
heteranthera, 59, 61 

vnr. Latifolin, 61 :: ~orsfe ld i i ,  6 1  
,, ~auancnsis, 63 . mrrcrocurpa, 64 
,, Maingiryi, 60, 63 
, mmttana, 66 
,, perukensis, 60, 64 
,, rosea, 63, 64 

* .. ncarrdens. 59. 60 

Y r g a l m  &rshullorum, 165 
,, virens, 127 

Megalurus pllustrin. 114 
Meqbbrr ntirlaya, 234 
Melanitis nmpa, Y 19 

,, gokala, 214, 219 
,, rsmene. 21 3,219 
,, ledn, 217 
,, ~araha,  213, 219 

Melanochlora sultaneo, 110 
M~lartoina, 2, 4 

,, adpressurn, 7 
., afine, 6 
, nr~ophantum, 7 . nrtuulatum, 6 
,, Banksii, 6 
. brachyodon, 7 



braeteaturn, 51, 52 
eernuum, 57 
crinitum, 5 
decemjdum, 4 

,, var. mollis, 5 
divoricatum, 68 
erecta, 7 
eaigt~o, 11 
eaimium, 61 
fallaa, 54 
Qaudichoudianum, 6 
g L w a ,  54, 57 
gracile, 53 
heterostegium, 6 
Hombronionum, 7 
imbricatum, 4, 5, 8 
impuber, 11 
laurijolium, 62 
littoreum, 15 
longijoliuin, 7 
macrocarpum, 5 
makabathrica, 5 
malabathricum, 4, 5, 6, 7, 8, 

203,230 
)I  var. adpreaaa, 

7 
vor, normalis, 

7 3 8  
var. peraken- 

sis, 4, 7 
) I  var. polyan- 

tha, 7 
var. p l y a n -  

thum, 7 
mioophyl lum, 7 
molle, 6 
naplense,  7 
etarnorosum, 48 
nonnale, 7 
nova?-hollandia, 6 
obovatum, w r .  oblongum, 6 
oboolutum, 6 
oliganthum, 7 
o t ~ p h ~ l l u m ,  14 
pallidn, 53 
pedicellatum, 5 
plagicum, 7 
pctwlare, 68 
polyanthutn, 7 ,  68 
porphyreum, 5 
plverulenta,  66 
refleaa, 66 
rhodocarpurn, 48 
rolumdijolin, 47 
Roymii ,  7 
rubicunda, 66 
rubiginosum, 54 
sanguineutn, 6,8 
seehellarum, 6 
rmilacijolia, 67 
epecwsum, 61 

Melastoma tidormre, 7 
,, tondanenae, 7 
,, vacillans, vur. pallens, 5 4  
,, v e l u t i n w ,  6 
,, Wallichii, 7 

~~ELA~TOMACER, 1, 203,230 
MELABTOYER, 2 
MRLIACEB, 197,232 
MELIBBIPOLIA, 173 
Melittophagus minhoi i ,  128 
Melophus tnelanictcrus, 123,163 
MEMEOYLEP, 2,3 
Memecylon, 1, 2, 3, 71, 83 

,, acuminatuin, 73, 84, 85 
9 ,  ,, var.jZuveawm, 

81,85 
,, amabilr var. maloccensis, 87 
,, ampleticaule, 74, 77, 79, 80 
, andamanicum, 7 3,85 
,, attattale, 84 
,, caloneura, 72, 76 
,, campamulaturn, 72, 80 
,, capitellaturn, 81, 84 
,, celaatrinum, 83 
,, cinereum, 73, 82 
,, coemleum, 72, 79, 80 
,, cordaturn, i9,  80 
, costatum, 72, 76, 78, 79 

,, var. ellipaoidca, 76 
,, depresswn, 79 
,, dichoto~aum, 71, 74, 76 
,, edule, 73, 66 
I ,  ,, var. a, 86 
I ,  ,, ,, ovata, 87 

,, typic@, 86 :: edians,  73, 76,84  
11 ,, var, dichotonrcr, 76 
11 ,, ,, minor, 84 
,, epiphytkum, 71, 74 

* ,, jruticosutn, 71, 74 
,, garcimwidss, 73, 85, 86 
I ,, var. elongatum, 86 ,, globijerum, 86 
,, grands, 78, 80, 83, 87 

I ,, var. Horxfieldii, 83 
I,  ,, 3 ,  k b i a m , B  
>, ,, 9, m ~ ~ k ,  83 
1 8  ,, ,, pubesear, 75, 83 
,, he&qpleurum, 72, 78 
,I  $ 9  var. olivacen, 

78 
,, Borsfieldii, 83 
,, Hullettii, 72, 76 
,, intmnedium. 73. 86 
;I ~ u ~ t l c r i ,  7i, 78 
,, Kurzii,  72, 77 
,, laevigatum, 72, 82 
,, lumpongum, 88 
,, l m i f l a t m ,  B,87 
,, lilocinum, 81 
, lucidurn, 87 
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Y m c y l o n  kcteaccns, 80 
,, illaingayi, 72, 77 
,, manillanurn, 80 
,, mcrguica, 83 
,, microstomum, 72, 79 
,, minutijlonrtn, 72, 80, 81 
,, Myrilli, 88 
, rnyrsinoides, 72, 81 

var. lilacina, 81 :: oleziilium, 73, 80, 82, 83, 87 
,, oligoneurun, 71, 78 
,, ov~turn ,  87 
,, pachyderma,82 
,, paucifEorum, 73, 83 
,, prasinum, 87 
,, pbescens, 71, 74, 83 
,, pyrifoliurn, 86, 87 
,, subdichotornum, 74 
,, subtrinnuium, 77 
8 ,  I I  var. grandsjbm, 

77 . . 
,, tinctarium, 86, 87 
,, trinerre, 74 
,, umbellaturn, 84, 86, 87 
,, Vormaerianum, 82 

Merganser m t o r ,  149 
MSR~PIDE, 118 
Merops viridis, 128 
X m b  albicinctu, 161 

,, atrigularrn, 120, 161 
,, boulboul, 120, 1151 
,, protomomsla?na, 120 
,, unuolor, 161 

Mtsia argentuuris, 110 
Metagrapsua, 297, 426 
Metupauliaa, 297 
Slstaplus, 297, 390, 430, 431 

,, crassipes, 434 
,, crenulata, 431, 433 
,, crmulatua, 436 
,, dentipes, 431, 433 
,, distincta, 431, 483, 433, 484 
,, distinctus, 432 
,, chgane, 432,484 
,, indica, 431,432, 433, 484, 436 
,, ind iew,  432 
,, :ntenncdiu, 432, 436 
,, intermedius, 436 

Mstascsarma, 237, 390,427, 498 
,, Rousseauaii, 421 

Xete-pidius indicus, 138 
Metopograpsws, 296, 389, 396, 399 

I ,  Eydouai, 398 
9, infermedius, 398 
I I  latifrond, 399 
I ,  maculatus, 398 

measor, 897 
Metoponia yusilla, 168 
Mkrocichlu sco~deri, 161 
Microhieram eutolmua, 136 
UICTYBID~, W ,  284, 281,295, 303 

Mictyria, 280, 281, 291, 295, 383, 384 
,, longicarpus, 384 

Milkt ia racemosa, 198, 220, 262 
M i l ~ w s  ywinda, 133, 166 

,, melanotis, 133, 166 
Mirafia rnicropte-ra, 124 . 
Miswnis  rubricapillus, 107 
Uodecca palmata, 204, 221,224 
Moduza pocris, 204, 230 
Molpaatea burnuanicua, t 11 

,, intermedius, 169 
,, k w e n y a ,  159 
,, nigrrpiieus, 111 

MOIIPHIN~, 153 
Motacilla alba, 163 

,, hodgsoni, 163 
,, leucopsis, 123 I 
,, maderaspatensis, 163 
,, melanope, 163 

MOTACILLIDL, 123 
X w i a  atricupilla, 121 
Mut.r.nya Kmnigii, 196, 268 
MOSCICAPID&, 117 
Mussznda jrondosa, 130 
Mrwrtelajlavigula, 168 
Mycaleeia junoniu, 213, 218 

,, oianduta, 213, 218 
,, mineus, 218 
,, perseus, 213, 218 
,, subdita, 813,218 
,, viaala. 213, 218 
,, (Culysisme) perracs, 213, 218 

,, aubdita, 213, 218 
I I  , visala, 213, 418 
,, (Nieaanga) j u n a i a ,  213, 218 
,, (Orsotri;e~ra) mundata, 213, 218 

M r c r r a r ~ a ,  290 
~~YCTIBOIDEA, 291 
Myiqphmem eugenii, 107 

,, temminckii, 107, 168 
MYHSINE~, 206,334,239 
MTBTACOB, 1, 203, 230, 245, 247 
Myrtus oligolleuru, 74 
Nacadubu atrata, 187, 200, 205, 239 

,, dona, 239 
,, hmnua,  239 
,, macrophthalma, 239 
,, nweia, 201, 202,239 
, plumbecnnicanu, 187, 239 

Narmada coreta, 2u6, 217 
Nautilograpcrus, 296 
NECTAB~NIID~, 124 
Nectograpmr, 412, 413 

,, politus, 443 
Nectopnope longipes, 303 
Nelsonia campestria, 206, 225, 286 
N C Y E O B l l N l ,  189 
Nenwrhsedua bubalina, 90 
Neqpitlscc-pa salmora, 191, 196, 234 
Nepheroniu hippia, 194, 263 

,, pingasa, 194, 253 



Neptia rolumella, 217 
,, hordoaiu, 200, 201, 202, 227 
,, jumbrth, 195, 197, 198, 199, 200, 

310,428, 229 
,, kallaiira. 195, 199, 200, 210, 228 
,, leurothoe, 227 
,, mathta, 227 
,, ophiann, 227 
,, varmona, 202,227 
,, virajn, 199, 202. 227 
,, (Rahiada)  hordonia,200,201, 202, 

227 
Nept~tnus,  305 
N e n u ~ n  odorum, 205, 216 
Nettopis aurctus, 147 

,, coromandelianus, 141, 147, 149 
Niltura grundis, 118 

,, macgrigoriz. 160 
,, svndara, 118 

Ninon scutzclota, 132 
Nissanga junon~a ,  T.13, 218 
Notocrypta feisthameli, 187, 211, 277 

rsstricta, 188, 277 
~ o t o & s ,  281, 293, 317, 818, 319 

,, nitidus, 287, 819 
witreus, 319 

NYE'iitona, 250 
Nycticoraa grieeus, 141 
Nyctwrnis athwtoni, 128 
NYMPBALIDB, 150, 151, 152.154, 155,215 
NYXPHALINE, 150, 151, 152, 155, 189, 

22 1 
Nyroca ofricana, 149 

,, bari, 149 
,, jerruginea, 142 

Ochlundra, 267 
,, ststdula, 214, 219, 220, 267, 

270, 274 
Ochthocaris pan$lora, 13 
Ochthocharis, 2, 13 

,, torneensis, 13, 14 .. buturn i s ,  14 
,, derumbens, 13, 15 
,, javanica, 18, 14 

paniculota, 13 
ocyp;;, 294, 542, 343, 346, 351, 363, 

364, 369. 383, 441, 442,445 
,, csraiophthrrlma, 845, 347, 848 
,, cordimana, 345, 349 
,, macrocn.~, 345, 347, 349 
,, platytarnis, 345, 848, 349 

OCYPODIDB MPCTIRINE, 291 
OCYPODIENB, 290 
OCYPODINB, 279, 290, 2!44, 342, 343 
Odontoptilum ungulota, 197, 265 
Gcophylla s ioiagdinn,  190, 191, 192, 

245, 249 
Gdemia,  148 

nigra, 148, 149 
~ d i G l a t ,  292 
OLACINEE, 169, 197, 241 
Olaa scandens, 197, 241 
Olea dioieo, 205, 230 
OLEACEB, 169, 205, 230 
Ominutocn~co~us, 280, 293 
Opiccthopzls, 294 
Ops, 247 

,, melastigma, 209, 246 
OBCAIDEE, 21 1, 246 
Oreicola ferrea, 119, 160 
Oreocincla dauma, 121 

,, mollusima, 162 
Orsocorys sylvanw, 164 
OSIOLIDB, 116 
Oriolua kundoo, 160 

,, melanocephalw, 116 
,, tenuirostris, 116 . trailii, 116 

Ormosia, 175, 176, 177, 179, 182, 184, 
185, 186 

,, Balanaz, 177, 178, 181, 186 
, bancana, 184, 185 
,, calooensis, 178, 180, 186 
,, coarctota, 183, 184 
,, decemjuga, 177, 179, 184, 186 
,, dubia, 182 
,, emnrginata, 177, 178, 180, I86 
,, Jorihunda. 179 
,, glauca, 177, 178, 180, 181, 186 
,, gracilis, 177, 180, 186 ' ,, Henryi, 177, 178, 180, 186 
,, inopinata, 177, 178, 181, 182, 

186 
r ,  ,, nu. dub&, 178, 181 
, r  t ypua ,  181 
,, la.a,"177, ly8, 182, 186 
,, mrrcrodisca. 177, 179, 186 
, microsperma, 177, 179,183,184, 

186 
,, var. Ridlap, 179, 

183 
, nitida, 177, 184 

,, plicata, 413 
,, quadratn, 413 
,, rotundatn, 346, 348 

Ocypode lactea, 355 
,, (Oelasimus) lactea, 365 

OCYPODE~,  281 
OCYPODIACE~ GLOBULAIRE~,  290 

OBDINAIRES, 290 
~ c y p d ~ ~ n a r ,  279,280, 281, 282,283, 884, 

290,'~91,294, 342 

,, pachycarpa, 177, 179, 184, 185 
186 

,, purvijolia, 177, 178, 184, 185, 
186 

,, polita, 177, 178, 184, 186 
,, robusta, 176, 177, 179, 180, 186, 

186 
,, scaridens, 179, 182, 186 
, sernicaatrata, 178, 180, 196 
, septemjuga, 177, 179, 184, 186 



Ormoaia surnatranu, 177, 179, 183, 185 
186 

, trarancorica, 177, 178, 180,186 
, venosa, 177, 179, 186, 186 
, yutrnnnennis, 177, 179, 183, 186, 

1 86 
,, (Ari l luria]  iobrsta, 180 

Ornithwteru, 257 
Orsotrizncr mundota, 213, 218 
Orthograpsus, 296, 394 
O q z a  saliva, 213, 218, 219, 267, 273, 374, 

476, 277 
Osbeckia tetrandru, 57 
OSBECKISZ, 2 
Ostracotheres, 293 
Ostrza, 338, 339 
Otunthera, 2, 3, 

,, celebica, 3 
,, nicobarenais, 3, 4 

Otocompau emeria, 111 
,, jlaviventris, 111 

Otogyps cal,uus, 132 
Ougeinia dulbergioides, 198, 240, 244, 260 
Oayspora, 2, 8, 10 

, acutangulu, 8 
,, c m w ,  8 
,, Curtisii, 8 

, , panrculatu, 8 
,, ntel lulat~,  8, 9 
,, vagans, 8 

OXTIPOHS~, 2 
Oaytenanthera monostigma, 814, 220, 267, 

269, 270, 271 
Pachycentriu, 8,66 

,, tubarculata, 66 
Pachyglossu melanmantha, 128 
Pachygrapauw, 296, 389,388 

9, .ethiopicus, 898 
19 m i n u t w ,  399 

Paehyso~nu, 409 
,, ufinin, 413 
,, bidens, 415 
,, intermedius, 416 
,, pictua, 414 

Pachystomut~i, 296 
Pudemma kollari, 210, 216 
Padraonii dara, 214,267 

,, golu, 213, 273 
P u l ~ o r n i r  fcnschi, 131 

achistieeps, 166 
I'ALI~IDI, 2430, 281, 286, 290, 297, 460 
Palicus, 281, 297, 450, 461 

, investigatoris, 461, 455 
,, Jukesii, 4.5 1 ,  453, 46 & 
,, swripes, 451, 454, 455 
,, Whilei, 45 1, 453 
, Wood-Maroni, 461, 453 

PALMEB, 212, 220, 267, 268, 272 
Pandion hnliuf &us, 133 
PANDIONIDB, 132 
Panoplaa, 290 

I'npilio, 164 
,, abrisa, 196, 208, 259 
,, ngamemnon, 193, 267 
,, antipathes c~lcibiades, 193, 268 
,, aristolochiz, 208, 257, 269 
,, atalantu, 231 
,, buddha, 196, 259 
,, chromns, 260 
,, clyttci, 208, 259 
,, damoleus, 196, 197, 268 
,, demolion liomedon, 196, 268 
,, dinsimilis, 259 
,, doson, 257 
,, erithonius, 268 
,, eurypylus jmon, 193, 267 
,, hector, 208, 267, 269 
,, helenus drrkxha, 106, 268 
,, jophon, 859 
,, numius, 193, 267 
,, octa%ia, 224 
,, pandiuana, 259 
,, p a v e ,  259 
,, paris tamilann, 196, 268 
,, p l y  mnestor, 196, 258 
,, polytes, 196, 258 
,, sarpedun tarcdon, 108, 267 
,, t e lqhus ,  267 

PAPILIONLDE, 160, 1.51, 162, 163, 260 
PAPILIONINE, 160, 161,153, 165, 189,256 
Paraclisto~tomrr, 2S6, 374 
Paradorornix guttaticollin, 105 
Paragrapsus, 296 
Paramignyu mo~rqphyllo, 196, 258 
I'arantieu aglsa, 206, 216 
Parapinniau, 293 
PABASSIINE, 153 
Parata aleris, 199, 269, 261, 262, 2@4 

,, butleri, 200, 260 
Parnavu beauni, 213. 207, 276 

,, canaraico, 278 
,, colacu, 213, 276 
,, conjwtctu, 213, 273, 276 
,, guttatus, 267 
,, kumara, 21 4, 274 
,, philippina, 214, Z74 
,, phitobrr, 267 
,, plsbeia, 276 

PABNABBIINE, 151 
Pa~-nuaai~ca, 150, 163 

,, citrinuriw, 153 
,, glcccialis, 163 

PARHIDP, 138 
Partheson. virens, 204, 230 
Parus atitceps, 105, 167 

,, minor, 105 
,, monticola, 167 

Passer cinflamomeus, 163 
,, domesticus, 122, 163 
,, jiaveolua, 122 
,, montanus, 142 

PMSEBES, 199 



PAYRIYLORRE, 204, 221, 224 
Pedente~, 268 

,, juscico~ nie, 268 
,, maculicornis, 268 
,, submuculatu, 214, 268 

PEDUNCULATA, 173 
Pelorgqsis yurial, 128 
Pellornarm subochraceum, 107 
PKLOCARCINI, 449 
Pelocarcinus, 297, 441, 442, 448, 448 

Humei, 449 
~en t l ;kma,  150 
Penthocerya sonncrati, 131 
Pericrocohts brevirostru's, 160 

,, peregrinus, 115 
,, npeciosus, 115 

Perigrupsus, 292 
Perintrolphe, 172 
* ,, longijolia, 171 
Petrophila cinclorhyncha, 162 

,, cyanun, 121, 162 
,, erythrogastru, 111, 16% 

P ~ ~ ~ ~ c ~ o c o s ~ c l D d c ,  140 
Phalacrocoranr albiventer, 143 

I ,  carbo, 140 
I *  hy.pole~rcos, 143 

juvanicua, 140 
, melanogenys, 143 

vurirra. 143 
I r e r r w ~ s u s ,  143 

PHARIANIDE, 137 
Phnsianus hum&, 137, 144 
Pheidole, 191 
Philyra, 436 
Phcenis sylrestris, 212, 220, 267, 268,272, 

273 
~ h y l l a ~ a t h i s ,  2, 44, 46 

,, Qgfi thi i ,  44, 46, 46 
* , h i q i d a ,  44,46 

,, ~otundijoolio, 44, J6 
, Scortechinii, 44, 45 
,, tuberculatn, 44 

phylloacopus ajinis, 114, 169 
,, humii, 169 
I ,  plcher ,  114 
,, sq.wcilioou.s, 114, 169 

Pica rustica, 104 
PICIDB, 126 
Picumnun, 449 
lJ1ICBlDE, 160 
PIEBINE, 160, 161, 158, 155, 189, 232, 

2 60 
Pierin neombo, 264 
Pilumnqlooa, 292, 298, 311, 313 

,, abyssicolu, 312 
,, amen'cana, 311 
,, americanun, 311 
,, ciliatns, 316 

I hsterochir, 312 ,, Bincluiri, 311 
,, sulcatifrons, 300 

1 Pinnatodec, 294 
I Pinniaa, 294. 336 

,, Finchel<, 336 .. (l 'etrios) Fifcheri, 336 

,, abyssirolo, 338, 340 
,, cardir, 339 
,, Bdccardni, 338 
,, mactricola, 338, 399 
,, palansis, 339 
,, patvulus, 338, 339 

1 . purq)ureus, 338, 339 
PINNOTERIDE, 280, 181, 282, 284, 287, 

291, 293, 331 
HRXAPODINE, 297 

PINNOTEEINS, 287,293, 337 
PINNOTHERELIA, 29-4 
P~NNOTHERELIN~,  288, 294, 336 
Pinnotheres, 337 

,, Edwardsi, 838 
,, R~iacheri, 336 
,, p r v u l u s ,  339 

PINKOTAERIDE, 287, 334 
, HYYENICISI, 291 

HYMENOSOM~XB, 291 
BI rcrr arlvdc, 291 

PINNOTHERIDEA, 281 
PINXOTHRRIENB, 287, 291 
P l N N O T A E R I N E ,  487 
Plagcxio, 297, 390, 436. 437,439 

,, clauimana, 439 
,, dcpressa, 438 

,, var. sqt~xinosa, 437 . immacalatn, 438 
,, wientalia, 488 
,, smipes ,  439 
, . aquamosa, 437 
,, tuberculato, 437 

P L A G U ~ I A C K A ,  289 
PLAQURINB, 289, 297, 390, 136 
Planes, 296 
Plnntingta, 268 
Plutychirogrupsus, 296 
Platygrapnus, 296 
Platynottis, 296 
Platwilumnuu, 292, 298, 312 

,, gractlipes, 313 
Plebeius, 234 

,, trochilus, 198, 206, 234 
Plegadis fulciaellux, 141 
Plesionetci a fuscn, 266 
Ploceella joaanensis, 121 
PLOCEIDE, 121 
Plorus mrlanoga~ter, 140 
PODICIPEDIDR, 142 
Podicipes albipennis, 142 

,, crixtotw, 142 
Pogononthera, 3, 66 

,, prrloerulrntn, 65, 6f1 
,, refleva, 66, 68 



Pogonantheru squainulata, 65 
Pogosiphon, 173 

,, inopinatum, 172 
Poinciana regin, 200, 232, 252 
Polionetto, 142 
Polyalthia longifoliu, 193, 257 
Polyomrnatw, 286 

,, beticus, 191, 199, 241 
Pornatorhinus imberbis, 108 

,, rujicollis, 168 
,, rchisticepp, 106 

Pongainia glabra, 199, 239, 240, 244, 459 
Porphyrio poliocephalus, 188 
Portulaca oleracea, 195, 229, 230 
~'ORTULACE&, 195, 229, 280 
Poturnis, 162, 224 
Pratcrpa, 245 

,, orgentea, 246 
Pratincola caprata, 119, 160 

,, leucura, 110 
maura, 119, 160 

~ r e c i i ,  152, 224, 225, 226 
,, alinnnu, 207, 425, 226, 247 
,, atlites, 207, 525 
,, hierta, 207, 225 
,, iphitci, 207, 224 
,, lernonias, 206,207, 225 
,, orithuia, 207, 225 

Priniu blanj'ordi, 114 
Prionerix situ, 194, 250 
PRIONOPLACINIE, 286, 20% 
Prionoplaa, 202 
Propasaer p~lcherrimus,  162 

, rhodochrous, 162 
Psaroglo~sn epiloptera, 110, 169 
PUEUDKBGOLIN~, 152 
Faeuder:golia. IS!. 155 

,, wedah, 152 
Pdeiidograpaua, 296 
Pseudogyps bengulensi~, 132 
Pseudopkmira, 294 
Pseudorhomlila, 292, 298, 804, 308 

, sulcatifrons, var. auxtra- 
liensis, 300 

vestrta, var. seadentata, 301 
PSLUD&AOYBILINE, 286, 292, 297 
Paidirrm Quyava, 203, 245 
PSITTACIDE, 131 
Pnopheticus, 281, 292, 238, 308, 309, 311 

,, insignia, 309, 310 
,, ntridulana, 309 

PTENOPLAC~DB, 280, 282, 285, 291, 297, 
4 56 

Ptenoplua, 497, 455, 456 
,, notopun, 282, 456 

Plernuridra, 3, 67 
,, capitala, 69 
,, cmuleecena, 68 

3 ,  var. capitellata, 
69 

I ,$ ,, Jackiana, 68 

P t e m i t d r a  eemlesce118 oar. p a n b l a t a ,  
, , 69 

,, sehiirccta, 68, 69, 70 
vllr. pubasmr ,  70 :: ff&thii, 68, 7 0  

,, vnr. cordatcr, 71 
,, lutifoliu, 69 
, panicnlatn, 69 

Ptencthiw arralutu~, 109 
intermedirta, 109 

~tyc&ttathtcs, 281, 296, 390, 402,407 
ufinis, 404 I :: andairwntea, 403, 404 
bai.botrr, 403, J06 
barbatus, 406 
dentuta, 402, 403, 404 
dentatus, 403 

S t  onya, 403, 404 
B* Pollend, 44M 
31 pwil la,  403, 401,4Q5 
P *  puaillrur, 405 

9 rpiniearpus, 401 
Pucrasiu ntucrolopha. 167 
Pujricu Graimturn, 203, 260 
Pycnonotwn bla?~jbrdi, 114 

,, au~~tho~rho lrs ,  112 
Pyctorhis ainensis, 106 
Pyrameis, 231 

,, curdui, 231 
P!/rotroyoii, 278 
P!trrIiocoi u s  crlpinu~, 167 
P y n h d c i  erythrocephalo, 162 
Pyzidogrrathun, 481, 296, 390, 407 

deia~iira, 407 
I ,  .~uviattlis,  407, 406 

QUADRILATLRA, 281 
Querqrcedula circia. 1BP 
Qu:aq~Lalis tndicu, 203, 248, a50 
Rndeuu, 151, 163, 165 

, jauenta, 153 
,, nuganira, 163 
,, nicobari~.~,  161 

culgaris, 151 
~,,l;;trdn hordonia, 200, 201, 202, 227 
RILLID&, 138 
Randia drimetoruin, 204, 250 

,, uliginonu, 204, 250 
Rnpala, 189, 248, 240 

,, latrkana, 192, 200, 2431, 202, 248 
,, melamptcs, 197, 198, 250 
,, sehixtclcea, 192. 201, 202, 203, 248 
,, carunu, 187, 201, 203, 249 

Rathimla. 247 



R h i z o p ,  293, 322 
RHIZOPIN.~, 280, 281, 237, 293,317, 318, 

336 
Rhodoneaau carpphyllacea, 149 
Rhombilin, 316 
Rhopodl te~  t r id  ia, 131 
R o h n a ,  152 

,, ca~niba, 423, 224 
Rostratulu capensirr, 140 
Rourea sa?~tcrloides, 194, 281 
Rhodoepiea obaolets, 101 
Rhyncomis fuliginosue, 120, 161 
Rhynchoplaa, 296, 387 
Rhyncontylia retuaa, 211, 246 
Rhytidoceros t ~ n d u l a t u ~ ,  129 
R u s l n c r r ,  204, 230, 247, 2M, 
Rubea nit-eus, 489 
Ruta graveolenr, 268 

I, ,, var. anguutijolia, 198 
R U T A C ~ ~ ,  1, 196, 234,235, 258, 259 
Rutki l la  auroren, 120 

,, rufir.mtvG, 161 
Saccolubium papilloston, 211, 246 
Saccopetalum tomentos~cm, 193, 232. 267 
.Salacia oblongu, 197, 250 
Salatura plelaippun, 206, 216 
SALICINEE, 215, 278 
Salia tctraaperm,~, 215, 278 
Saluadwn peraicu, 208, 252 
SALVADOBACCB, 205, 252 
Sancua pulligo, 211, 277 
SAPINDACEAE, 197, 240,247, 265 
Saracrc indict:, 201, 237. 240. 246 
Snraitgeun danahara, 207, 208, 266 

,, pureirilrit, 207, 265 
fic~rcogvat~~ n~ t l x  atrii~ttchaliri, 139 
S~rrrnut iur~~,  297, 390, $26 

, crnnxu,~~, 426 
, i ~ ~ i l i c u m ,  427 

Sutnrupu blray:cra, 265 
SATYBINR. 150, 165. 189, 218 
Sculopuiia, 893,318, 325, 326, 384 

, apinompea. 325 
Schleicharu trijrcgct, 198, 240, 247 
SCITAYINEZ, 211, 239, 277 
8cleroplax, 291 
Bcoloplaa ru~ t i cu la ,  139 
Scopimera, 280, 481, 296, 342, 369, 371 

,, cr~~br icnadn ,  369, 370 
,, ylohoso, 369 
,, investiyatoris, 369 

SCOPIIBRIN~, 280,295, 312, 363 
Beaarma, 281, 297, 390, 409, 411, 426, 

4 3  1''R 431 
,, a$nin, 413 
,, Anderroni, 41 1, 418 
,, aaperu, 413 
,, Au.bryi, 437 
,, bidsns, 411, 416 
,, Brorkii, 412, 421 
,, rraxsimor1u,416 

Scsar~nu Dvssumimi, 416 
,, Edwardsi, 411, 416, 417 
,, elongatum, 421 
,, Eydouai, 425 ' ,, Finni, 412, 424 
,, gracilipss, 426 
,, Harrtcelli, 415 
,, indica, 426 
,, intermedia, 416 
,, interinsdiurn, 411, 416 
,, Bratuai, 413, 426 
,, lurratum, 412, 418 
., latifemur, 412, 421 
,, l i~Gdum, 415 
,, longiper, 413,424, 423 .. mact~luta, 424 
,, Mederi,419 
,, Meinerti, 411, 417 
,, melissa, 413 
,, oceanku, 423 
,, aceanicum, 412, 423 
,, picta, 414 
,, pic tur ,  411. 414 
, polita, 4?2 .. politanr, 412, 422 
,, p a d m t n ,  413 
, quadratum, 411, 413, 414, 416, 

416,418 
,, t;eniolntunr, 412, 419, 420, 421 
,, tetragono, 417. 42C 
?, tetvagonum, 412, 420 . ~ ~ n g u l a t n ,  413 

SESARMACEA, 289 
SERARXIN.~, 289, 296, 390,409, 431 
Se~bania  aculrata 198, 240, 25% 
Sibia picaoider, 107 
h9iphin nlbicilla, 117 

,, strophiata, 117 
Bitlu c in~~amomeirentr ir ,  169 
,. frontalis, 113, 159 
,. himaluyenrir, 159 
,, magnu, 113 
,. naguenms, 1 If 
,, ncglectct, 1 12 

BITTIDS, 112 
Bittiparus castancieeps. 107 
Biua cyanuroptercc, 158 

,. sosdida, I09 
Smilaa ferox. 174 

,, macrophylla, 174, 913, 247, 266 
' ,. Pottingeri, 174 

,, (Euamilaz)  P o t t i n g 6  174 
Soncrila, 1, 18 
' , ulbij7ora. 20, 28 

, andamunmia ,  19,243 
, Beccariann, 39 
, bcgoniajolw, 22, 41 

,, rar. pilasiurcula, 42' ' ,, bicolor, 22, 43 
,, brachyantha, 21, 37 
,, bracteata, 21, 36 



*Sonerila m 8 M ,  21,86 
* ,, calaminthifolia, 19, 23 
* ,, Calyculla, 22, 43 

,, cupit&, 21, 86 
,, congests, 20, 82 

8tria flammea, 131 
Btrobilanthrs urllosus, 207, 224, 296, 281, 

266 
Btrobdina, 173 
BturnM malabarica, 116, 160 

,, costulata, 22, 39 , , nemoricola, 116 
,, Cyclaminella, 20, 98 S T U B N I D ~ ,  116 

a 
91 3, var. canarcens, 33 
,, elatoxtsmmdes, 22, 43 
,, elliptica, 20, 30 

* ,, epilobioides, 19, 22 
,, ereeta, 19, 23 
9,  ,, ver. discolor, 24 
8, ,, flezuoaa, 24 
,, &&ido, 19, 25, 26 

* ,, glabripma, 22, 42 
,, Orafithii, 20, a2 
,, Lteros temm,  21, 38 

* ,, hys8&folia, 19, a8 
,, integrijolia, 21, 84 
3 ,  ,, rar. acuminatisnma, 

36 
, lasiantha, 20, 29 
, macrophylla, 22, 88 
,r ,, rar. l a n i p h a ,  4U 
,, microcarpa, 22,38 

* ,, mollis, 20, 28 
, nwluecana, 40, 41 
17 ,, var. pilosiurcula, 4a 
,. muscicola, 20, 31 
,, Nidularia, 21, 37 
,, obliquo, 34 
,, pullida, 19, 27 
,, prudoza, 22, 40, 41 
., po-pulifolia, 19,26 

* ,, repens, YO, 30 
,, d i ~ ,  20, 27 
,, saaosrl, 20, 31 
,, succulenta, SO, 80 
,, su&uticosa, 20, 29 
,, tenuijolia, 19, 24 
,, . vnr. hirsuta, 25 

SONEBILEI, 2 
Sanc+ilopsis, 21 
Sqphora, 176 

robusta, 179 
8paiiir, 247 

,, cpitrs, 188, 234 
Spatula clypeata, 1 4  
Speocarcinus, 292 
Sphenoccrcus sphenurus, 186, 168 
Spilornis cheela, 133, 166 
Spiauetus limnactus, 133 
Bpr~ieus canijrons, 112 
8porzgi~~thuaJa~<divenh.i~, 122 
8tuchyrhidopsin m(whups, 158 
Btephegyna parvifolia, 904, 230 
S r m a c n ~ ~ ~ c s a ,  196, 229, 266 
Stopuro16 melanopa, 116, 160 
Btreblw anper, 210,216 
A TRIO ID^, 181 

/ Sturnopaeter superciliaris, 117 
I Suastus gremius, 212, 218, 288, 889 

Surendra quercetonrm, 191,201,202, W l  
Buya crinigera, 160 
SYLVIIDE, 114 
Bymbranchua, 449 
Bymphaedra nads, 205, 2110 
Byrnium indroni, 131, 188 
Tadorna cornuta, 148 
Tagiadss alica, 266 

,, atticus, 212, 266 
O ~ S G U ~ S ,  21.2, ~ 8 6  

~aj:ria, 189, 247 
,, cilrpus, 189,192, 209,246 
,, indra, 193,209, 248 
,, jehana,246 
,, longinus, 245, 248 

Tuluauda nyseur, 202,289 
Tamarindus fndica, 201, 282, 250 
Talptna hampeoni, 268 

,, thwaitesi, 199, 800, 266, 266 
Taractrocera ceramas, 218, 271 

,, mavius, 271 
Tatvcztr plinius, 24Q 

,, leluanua, 198,840 
,, theophrastw, 197, 240 

Teinostachywm, 267 
Telchinia uiolz, 201, 221 
Telicota bambuaz, 214, 271 
T ~ ~ r a o s r ~ s ,  279 
Tephrodornin pondicerianus, 115 
Teracolus, 284 

,, amata, 205, 262 
,, etrida, 193, 252 
,, eueharis, 192, 252, 265 
,, pou~na, %a 

Terias hecabe, 198, 20C, 301, 238 
,, lata,  252 
,, l i by tha ,  201, 262 
,, silhetana, 200, 252 
,, uenata, 262 

Terminalia Bellm ica, 203, 264, 288 
,, paniculata, 202, 237, 240, DM, 

245, 247, 267 
,, tomsntosa, N2, 244, 246, 247 

Terpsiphone afinis, 118 
,, paradisi, 160 

Tetrantheru apetalu, 259 
T E T H A P O ~ A ,  161 
Tetrias, 294, 331, 335 

& c h i ,  836 
&uku multieaudata, 191, 210,241 
Thaumastaplaa, 298 
Thecla saasanides, 214,878 



Thareicerya lineatus, 127 
Thespssia Lampns, 196, 228, 229 
Thviponaa fcddeni, 127 
Thymipa, 219 

,, tabena, 219 
Tiga javannuir, 126 
TILIACEB, 168, 195, 229, e31, 266 
Tinnunculus alaudarius, 135, 166 
Ttrut~hzla limniace, 206, 216 

,, melissa dravidarum, 216 
,, septentriot~is, 206, 216 

Totanua glareoln, 139 
,, hypolaucus, 139 

oehropus, 168 
~otiiichibia, 175, 17fi, 177, 179 
Tragiu involucrtlta, 210, 221 

9 ,  ,, vat. cannabina, 210,221 
Tragopan satyra, 167 
Tragops praainus, 124 
Tremu orientulix, 210, 222, 228, 229 
Tternbleya rhinanthera, 6 
Treron nepslensin, 136 
Trowia nudiflora, 210, 241, 243 
Trichopus, 296, 400 

,, litteratus, 401 
Trigonoplaa, 295,385, 386, 387 

I ,  truncata, 386 
,, unguiformis, 387 

Tritodynamia, 294 
Trochalopterum erythrocephalutn, 168 

11 Iineatum, 158 
11 melanostigma, 106 
ST phmniceum, 106 
I Y  variegatum, 158 

Trogon ardans, 278 
TROGONIDB, 130 
Troides minos, 208, 256 
Tubicola, 294 
TURDIDX. 119 
Turdtrs viac;vor-ur, 162 
TURNICIDR, 138 
Turnis  pugnas, 138 
Turtur cambayensis, 136 

,, fewago, 167 
,, orisntalie, 136 
,, rieoriw, 167 .. suratensis. 167 

Ucfi, 297,350 
,, acuta, 360 
,, annulipes, 354 
,, eultri~nana, 360 
,, Duaaumisri, 362 
,, inversa, 356 
,, lactea, 355 
,, tetragonu, 358 
,, triangularip, 557 

Udaspes folrts, 211, 257 
Unona discolor, 193, 257 

,, Latcii, 193, 257, 258 
Uptcpu indica, 129, 165 
UPUPIDR, 129 
Urocissafkrvirostris, 157 

,, occipiti~lis. 104, 15i  
U r o l w h a  acutieauda, 162 

,, pl~nctulata, 122, 162 
,, striata, 122 

Ursua molayanua, 89, 90 
,, thibetasus, 89 
,, tibetanup, 89, 90 
,, torquut~ts, 89 

Uttica parvifira, 215, 278 
UETICACEB, 210, 215, 216, 222, 224, 228. 

229, 238, 241, 278, 281 
Utica, 296 
Vanessa, 231 

,, cardui, 198, 205, 215, 231, 277 
,, caschfliirensis, 215, 278 
,, aanthamelas, 215, 278 

Vavuna, 280, 296, 369, 400, 402, 407, 437 
,, litterata, 401 

VARUKACEA, 288 
VARUNIKR, 288, 296, 369,400 
VERBESACEB, 507, 225, 245 
VIOL.\CEE, 194, 22.L 
Virachola isocrates, 192, 201, 203, 201, 

"?A 
O W  

,, perse, 192, 193, 204, 250 
VL~LTU~~IDZ, 132 
Wagatea apicata, 200, 228, 229, 231, 

237,239, 240, 244, 246, 
252 

Waltheriu indica, 195, 265 
Wcndlandia erserta, 230 

~yi&liplna,  281, 295, 343, 373 
,, indtca, 374 

IPIj1ophor.a catnosa, 216 
,, tenuis, 206, 216 

Tympanoinen~s, 295, 343,  371 
orietrtolia, 371 

Typhlocarcinodrs, 281, 293, 818, 396 
integrafrons, 327 

Typhlocarc:nus, 281, 293, 317, 321, 322, 
324,326,327 

)I inlegrijrons, a!&' 
nudus, 322 * 13 rubrdus, 332, 323 

Xanthasia, 294, 331, 340 
,, mwrigera, 341 
,. 8p.,342 
,, TYhttei, 342 

XANTHIDE, 282, 318 
1 Xclnthiausjnveacer.r, 111 

Xantholztna k;elnatocsphalo, 127 
XENOPHTAALMINB, 288, 294, 332 
Xenophthal~nodes, 293, 317, 323 

, I  moebii, 324 
Xenophthalmiis, 294, 332 

I I obscurus, 332, 338 
I I  

1, villoaus, 824, 813 1 I )  pinnotheroidea, 832 
pinnotsroides, 332 



Xglanche. 489 
Xy:ylia dolabriformis, 201, 229. 235, 239, 

240, 244, 245, 247, 250, 286 
Ypthima baldus, 213, 218 

,, ceulonica, 219 
,, huebneri, 213.219 
,, philomela, 219 

tnbelln, 219 
Zan&ojrylurn Rhetsa, 196, 268, 269 
Zen mnis, 273 
,, Mays, 213, 273 

Zehnsria umbellata, 204 ZiU) ' 
Zeltus etolas, 246 
Zaaius, 190 
,, chqmndlw,  189, '190, 191, 801, 

202,203, 206,208, 209,244 

Z i w a  todarn, 192, 201, 202, 247 
Zij(es snitis, 214, 219 
Zira gailia, 206. 436 

, lyeimon, 198, 286 
otis, 198, 236 

Zqphus Jujubu, 19'7, 229, 240, 245 
,, rugoaa, 190, 197, 289, 240, 241, 

246,249, 250 
,, Xylopyrus, 197, 229, 240, 249 

Apaphetrs og!~gia, 271 
bthera monticola, 162 
h i a  diphylla, 198, 231, 284 286 
kkrqps, 109 

,, plpbrosn, 168 
,, simpleo, 109 






